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Use of a socretagogue for the treatment or prophyiexis of cancer cadtoda 

All patent and non-patent references dted In the appHcatton, or In the present ^ppll- 
cafion, are also hereby incorporated by referenoe In their entire^. 

S . 

FleidofinvenHon 

The presant Invention relates Ui Uiu u»w of a souiulauogue. «uuli as a glwHn-llkB 
compound far the production of medicament fbr the trealment or prevention of 
10 canoercBchexlB as vren as to a method off treating or preventing cancer cachexia In 
an individual fri need thereof tjy administering a secretagogue, such as a ghreTm-Hke 
compound. 



Background of invention 



15 



Cadiexia is iOund as the tennlnal slate of many different crmlcal conditions or In 
chrente diseases such as cancer, mf^lons. AIDS, congesfive heart failure, 
rheumatoid arthritis, tuberculosis, cystic fibrosis and Crohn diseases, it can also 
occur In elderly people who do not have any ctwioua symptoms of dteeese. 
20 Although cachexia representa the compl«( metabolic syndrome that *» seen In such 

patients R is commonly recognized as a piogresslwe weight loss with depletion of 
hoet reserves of ecflpose ttesue end skeletal muscle. 

The core of cancer cachexia syndrome relates to the problem of progressive tumor 
growth and the cataboBc side effects of conventional anfl-neoplastlc therapy. These 

25 two phenomenon's gives rise to alterations in the neuro-endocrine jqfslem. to tt»e 
production of a varlely of pro-WlamnttrtDry cytokines ard to the release of cancer 
specific cachectic fedora. In turn, these medlatore cause either a reduction in food 
int^, abnormality in the metabolism or a combination of these two. 
cachexia is associated with particular ^es of cancer eg. Cancer In Upper Gl tract 

30 and Lung cancer. At the moment of dfagnosis 80% of aO patients with cancer In 
uppea- Ql tract and 60 % of all pafients with lung cancra* have already ocperienced 
SubstanUarwelght loss (Bnjsra 121&-22). Cadte)da i$ more common in dtildren and 
iii elderly patients and becomes more pronounced as the cancer progresses. On 
avwagea die prevalence alf ca^exla increases fhim 50-peroent to more tttan 80% 
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percent before death and In more than 20 % off the pafients cache)da b the main 
cause of death (Bruera 1219-22). 

Deteotfon of cancer caOmaa: The nutriflonal state is evaluated with a comblnaBon 
5 of dinlcal assessment antropometric tests (body weight, sWn fold thlcto 

arm circumference) and Imaging pEXA scan, MR scan. CT scan and bioelectric 
Impedance meassuring), Cadiexla is generally suspected if the Involuntary weight 
lose of greater than 6% of the premortild weighl la observed within a abc-monih 
perfode - eapedaliy when combined With muscle wasting. 

10 

The most commonly used laboratoiy parameter is semm albumin. It Is however an 
unspecfflc parameter. Other markeie ai© proteins with a short half life transferrrin 
and transthyretin t^s also been used. 

CMher markers of canchexia are IGF-I. IGFBP-3. ALP (alkaUne phosphatase) and 
15 testosterone. 



Anore)da: Energy Intake has been shown to be substenMally reduced among weight- 
loosing cancer pattents. Cancer patients may frequently suffer from physical 

20 cibstrucHon of the GI tract, pain, depresston, consBpafion. nwlabsoipBon. debiSty or 
the skie effects of treatment 8uc*i as opiates, radkaiherapy or c*iemotherapy. which 
an may decrease food Intake (Barber. Ross, and Fearon 133-41). Cancer 
assotiated hypercalcemia may also Induce nausea, vomlflng and appetite loss. 
However there remain a large number of patients with cancer In whom there is no 

25 . obvious dlnlcal cause of reduoai food Intake. It is Important vrith this disBnction as 
only the latter small subset of patients msv benefit from medication that bsAb 
centrally to stimulate appetite. 

The central mechanlBm of cancer Induced anorexfei and" cachexia Is complex and 
30 Includes many different cytokines^ homriones and other factors produced t^f the 
cancer cells. 

' Leptln: In nonral phystok^lcal situations l^tin plays an important role in tr^gertng 
the adaptive resiMinse to stan^n dnce weight ksss causes leptln level to fiall In 
proportion to the toss of body fet However In cancer patients an Increased level of 
35 cytokines (lH , IL-e, TNF-a, INF-y) produced by the cancer cells may stimulate the 
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expreKlon and/or the rdease cS lepHn. Anothw possible mechanism of tho 
cytokines is that they mimic the hypothalamic effect of e)ccesstve negative feedbacic ^ 
signalling from teptin. leading to the prevenfion of the normal compensatory 
mechanism regarding food Intalce and body weight 
5 NPY (Neuropeptide Y): The hypothalamic NPY system is one of the key neural 
pathways disrupted in anorexia Induced by IL-1 or other cytokines. The cytokines 
decieasea the sensmvlty fbr NPY (Inul review). 

Metanocortins: Abborant melanooortln slgnalRng may Uu a uuiitiilJiilliiy TwUn In twlti 
anorexia and cachexia, DespOe marked loss of body wdght which would nonnally 
10 be expected to down-regulate the anorexigenic melanocortin signaling system as a 
way to conserve energy stores, the melanocortin s^lem remains active during 
cancer induced - cachejda. Central malanocortin bloAad© by AgRP or other 
antagonists reversed anoreixb and cachexia In the animal models suggesting a 
pathogenic role of this ^^em OAfisse, Schwartz, and Cummings 275-ai). 

IS 

Metabolism; Hyper metabolism Is defined as an elevation of the nesflng energy 
expenditure {RBE) Is a canllnal feature of cachexia. Total energy expenditure 
involves REE (app. 70%) and voluntary en^ expenditure (app. 25%) and energy 
expenditure in digestion (5%). Voluntaiy eneigy expencfiture may be decreased in 

20 cachexia which may manHtet clinically as apathy, fatigue and depression. 

The orexigenic and the anorexigenic signals are known to respectively decrease 
and increase sympatheic nervous aclJvlly, which regulate REE by activating 
themiogenesis in brown adipose tissue in rodents and possible in muscle In 
humans, through induction of the mitochondrial uncoupling protein (UCP). It has 

25 been suggested that ac&>^tion of UCP in musde in white adipose tissue by 
^toklnes mtght be a molecular mechardsm underfying Vhe increase In the heat 
production and musde wasting 0nui 72-91 :Fearon and Moses 73-81). 
Altered nutrition metabolism has been described In patients with cancer. Solid 
tumors produce large amounts of lactate, which Is converted back into glucose 

30 through a process that uses large amount of ATPand is very energy inefficient One 
. of the major fedora In the incraase In talt metabolism may be lipid moblllzlr^ fe^ctor 
(LMf^ that 3dt& directly on the adipocyte to release tree fat^ add and^glyoerol. 
Cytokines may induce muscle protdn cataboOsm Indirectly by affeding the muscle 
repair processes.^ 
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Ghrelln Is a bloadiva peptide whidi originally was desciibed to be involved in the 
, control erf QH secretion but later fbund to be a msjor r^ulator of appetite. ft»d in- 
• take and energy homrostaBls (Kcjima et al. 118-22;Nalcazato et aL 194-98). As 
many other bloacth/e peptides ghrefm probably act both as a honmone. a paracrine 
5 substance and as a neurotransmitter. 

The story of ghreFin. its receptor and synthette compounds actii^ throiflh this re- 
ceptor unraveled In a unique Ireverso" order. In the eighties a synthetic hexa* 
peptide ftem a series of opidfd-like peptides was found to be able to release growth 

10 homione (GH) from iMlated pituitary cells (Bowers et oL 663-67). Since tills at^n 
was Independent of tiie growth honnone releasing hormone (GHIRH) receptor, sev- 
eral phanmaceuflcal companies embartced upon drug discovery projects based on 
tills hexa-peptide OH secretagogue (GHS) and Its putative receptor. Several series 
of potent and efficient peptide as w^ as non-peptide GH secret^ogues were con- 

15 saqumtiy described in tiie mid rdnefles ADDIN . However, first several years later 
was ttie receptor flirough which these artificiai GH secretagogues acted eventually 
cloned and shown to be a member of the 7TM G protein coupled receptor famDy 
(Howard et al. 974-77;SmWi et al. 621-45). But first In 1999 was ttie endogenous 
ligand for this receptor tiie homrione ghrelln finaqy discovered (Kdjima et ai. 6^40). 

20 The main stte for ghrelln production is the stornatdi, where tiie peptide found In 
classical endocrine oeite In the gastric mucosa. 

Effect of ghrelln on the appetite: From here, ghrelln is secreted In the pre-meal 
situation which results in a sharp, short-lived surge In plasma levels of ghrelln before 
25^ tiie meal and starting appr.1*2 hour before 0ie meal and lasting a short while after 
inlfiafion of ttie meal. Since ghrelln is tiie only peripherally produced or»dgenlc 
(appetae promoting) substance it is believed ttiat the Increase In plasma levels of 
ghrelln is crucial for ttie Initiation of the meal. 

30 Previously, ghrelln has been administered by oonflnuous Infusions for 270 hours, 
which has shown thtf an Increase in fbod intake can be obtained through Intra^ ve- 
nous administration of ghrelln. The doses were ^moVl^min, giving in an average 
tJBst person at 70 Ig a total infusion of 3200mg (Wren et al. 5992). Recently, It-was 
shown that Irifiision of ghrelirt fbr 90 minutes could increase food iittake by '30 % in 
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cancer cadiejda pafients. (Absliaci P09 Digestive Hcwinpnes, Appetite and Energy 
Balance, B^s and Starfli^ nrieeling. London. June 2003). 

Sifflimaiy off invention 

S 

The present invention relates to the use of a secretagogue. In particular a ghieBn- 
llke ffflmpound, including human ghreUn. in the treatment or prophylaxte of cancer 
coeheida. In parHeutof, the auWypes of cancer that Ihduees a high degree of 
cachexia with an Increase of REE; such as Lung cancer and Pancreatic cancer. 

10 

In a preferred emliodiment the InvenBon relates to the use of a ghreHrHike com- 
pound for the preparation of a medtoament for the trealment or prophylaxis of carr- 
eer cachexia, wherein the ghrenn-fflcB compound comprises a structure deRned by 
15 formula I 

2' -« PC')-- (X*) - Z^ wherein 



Is an optional^ present protecftig group 

20 

each X* Is independently eeteded from an amino add. wherdn said amino add is 
selected firom naturally ocouning and syntft^ amino adds, 

X» Is any antino add selected from naturelly occumng and synthetts occurring antino 
25 adds, said amino add being modHfed WRh a bulky hydrophobic group, preferably an 
ac^ group, or a ^atty add. 

each X' is Independently selected from an amino add, wherdn said am&io add Is 
seledBd from naturally occurring and synthetic amino adds. ' 

30 

wherein one or more of X* and X» opflonafly may be modified by a buBcy hydropho- 
bic group, preferably an a^ group, or a fety add. 

2? is em opUonaliy presnm preteding group, 

36 
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m b an Irteger In the range of from 1-10 
n b 0 or an Integer In «w ranae of from 1-35. 

6 Aa»idlngly. the temi'ghrelln-likeaimpoumflndudes the naturally occufi^ 

human ghrelln. the amino add of which Is shown In SEQ ID NO: 1. as wen as the 
naturaUy occuiring 27 aa human ghrelln. the amino acKJ of which b ehown m SEQ 
ID NO: 2. Thus, tho preront mvonttonlrelatee lo the use of flhreHn or a peptide ho- 
mologous thereto. Ghrelin Is described by Kpi&na m Nature (1699). vol. 402.656- 
10 660. 

The present inve.ntIon significantly lowers the risk of developing cancer cachexia, 
independent of the cause, such ea Independent of the particular therapeutic cause 
(rf, or thereqpeutic factor contributing to, the cancer cachexia. 

IS 

In anpther embodiment the present Invention relates to the use of a maiKer for 
monitoring the effect of the admlntetration of the ghrelln-llke compound of the 
Invention. 

« 

20 Accordingly, in another aspect the Invenlton relates to a method for monitoring t^ 
effect of the admlntelration of the ghrelin-IIke compound of the Invention, comprising 
measuring one or more maikers. In particular markpre selected from IQF-I. IGFBP- 
3. ALS (addle lablad). thyroid hormones, sex hormones, and albumin, more 
preferably ftom ISF-l. IGFBP-3. ALS (addle labled). more preferably IGF-1. These • 

25 roaritflia are att low In cacheacpaliente and are expected to increase aftertraatment 

wtthghreHn. 

Detailed description of the Invention 
30 Definlliona 

• Affinity: the strength of binding between receptora and their Uganda, for example • 
betwMn an antibody and He anfigen. 



V. 
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Amino Add Residua* An amino add fonned upon chemical digesfion (hydmlyste) 
a polypepfide at its pepUde linkages. The amino atid r^Wues described herein are 
preferably In the "L" isomeric form. However, the amino acW encompasses ©very 
amino add such as L-amIno add, D-amIno add, alpha -amino add, beta -amino 

5 add. gamma -amino add, natural amino add and synthetic amino add or the like 
as long as the desired functional property is retained by the poftffwptid©. NHa refbrs 
to the free emino group present at the amino tentilnus Of a polypeptide. COOH re- 
fers to the free oorbOJV group prooont at tho oarfooxy temilnus of e polypeptide. In 
keeping with standart polypeptide, abbneviations for amino add resWues are shown 

10 in the fbllowing Table of Correspondence: 



TABLE OF CORRESPONDENCE 
SYMBOL 
1-LeMer 3-L^i^ AMINO ACID 



Y 


Tyr 


tyrosine 


G 


Gly 


glydne 


F 


Phe 


phenylalanine 


M 


Met 


methionine 


A 


Ala 


alanine 


8 


Ser 


serine 


1 


ito 


isoleudne 


L 


Leu 


teudne 


t 


Thr 


threonine 


V 


Val 


valine 


P 


Pro 


proline 


K 


Lys 


lysine 


H 


His 


histldlne 


Q 


Gin 


glutamine 


E 


6!u 


glutamic acfd 


Z 


Gbc 


Glu and/or Gin 


W 


Trp 


tryptophan 


R 


Arg 


aiginine 


D 


Asp 


aspartio add 


N 


Asn 


asparagine 


B 


Asx 


Asn and/or Asp 
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C Cys cysteine 

X Xaa Unknown or other 

It should be noted that all amino acid residue sequences represented herein by for- 
5 mulae have a left-to-right orientation In th© conventional direction of amino temiinua 
to caftooxy terminus. In addition, the phrase "amino add reddue^ is broadly daHned 
to Include the amino acids Hstsd In the fable of Correspondence and maWsd and 
non-naturany occurring amino adds. Furthermore, H should be noted that a dash at 
the beglnnhig or end of an amino acid residue sequence indicates a peptide bond to 
10 a further sequence of on© or more amino acid residues or a covaient bond to an 
amino-termlnal group sudn as NH2 or acetyl or to a cartow-temilnal group such as 

CCM3H. 

BMI mes^uTBS your helghtftwelghl rafio. It is determined by calculating weight in kHo- 
IS grams divided by the square of height In meters. The BMI"nonnal" range is 18-22- 

Conoentration equivalent: A concentratkm equivalent Is an Equivalents, dosage be- 
ing defined as the dosage of a ghreBnJike compound having In vltio and/or In vivo 
the same response as evaluated from a dosage-response cttfve as wlld-type ghre- 
20 • lln. 

Dissociation constant Kd: a measure to describe the strength of binding (or affinity 
or avidity) between reoeptors and their ligands. for example an antibody and Its anU- 
gen.The smafler Kd the sMnger binding. 

25 

Fusion Polypeplide: A polypeptide comprised of at least two polypeptides and a 
linking sequence to operativdy Unk the two polypeptides into one continuous poly- 
peptide. The two polypeptides finked in a fusion polypeptide are typically derived 
from two Independent sourees, and therefore a fusion po^ptide comprises two 
30 linked polypeptides not nonnaUy found linked fri nature. 

Ghrelin: a polypeptide as deserved In Kojima Hosoda H, Date Y, Nakazato M, 
Matsuo H, Kangawa K 1999 Ghrelin Is a gnowth-hormone-releasing acylated peptide 
from stomach. Nature 402:658-660. Human 28 aa ghreUn has the amlnb add of 
35 8EQIDNO!l. 
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6HS: grawwth hormone secretagogue 

GHS<R la: the receptorffn- GHS. GHS-R 1a ie also denoted GHS 1a. 

5 

HAART: Highly active antlrelroviral therapy. 

ImmunoIoglcaUy cflstbwt The phrase Immunologically dteHnd refers to the ability to 
disting^i between iw polypeptides on the flljlllty of an arilibocly to specmcaMyblrid 
one of the polypeptides and not spedRcafly bind the other polypepQde. 

10 

Individual: A Mng animal or human (n need of susceptible to a condition. In particu- 
lar a cachectic condition as defined herein. In prefened embodiments, the subject is 
a mammal, Including humans and non-human mammals such as dogs, cats. pigs, 
cows, *8ep, goats, horses, ratsi; and nitce. In the most prefened embodiment, ttie 
15 subject is a human. 

Isolated: Is used to describe the various ghrelin-like compounds, polypeptides and 
nucleotides disclosed herein, that has been Identified and separated and/or recov- 
ered ftom a component off Ks natural eiwIronmenL Contaminant components of its 
20 natural envbonmenl are materials that would typically InteifBiB with dlagnoetlo or 
therapeufic uses for the polypeptide, and. may include enjymes, homtones, and 
other proteinaoeous or non-protelnaoeous solutes. In prefenred embodiments, the 
polypeptide will be purified. 

'2B Modified amino acid: an amfcio add Wherein en arbitrary group thereof .is chemically 
modified. In partlcufar, a modified amino add cheirUcally modified at the alpha - 
carton atom In an alpha -amino acid is prefer&Me. 

Monoclonal Antibody; The phrase monodonal antibody tn its various grammatical 
30 forms refers to a population of antibody molecules that contains only one spedes of 
antibody, combining site capable of immunoreacting with a particular antigen. 

Multimeric: A polypepHde molecule comprising more than one polypeptide. A mul- 
timer may be dimeric and contain two polypeptides and a multlmer may be trimeric 
35 and contain thme polypeptides- Multimers may be homomeric and contain two or 
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more Identical polypeptides or a mUMmer may ba heteromerte and contain Iwo or 
more nonidentical polypeptides. 

Polyclonal antibody: Polyclonal antibodies Is a mixture of antibody molecules recog- 
5 nising a specific given anilgen, hence polyclonal antibodies may recognlso dBferent 
epitopes witfiln said antigen. 

F<oiypeptide: The phrase polypeptide refem to a molecute oomprtsing emino ecW 
residues which do not contain Ihkagas qiher than amida Unkagea between adjacent 
10 antinoaeidrMiduea. 

Receptor. A receptor is a molecule, such as a protein, glycoprotain and the Bte^ that 
can spedficany (non-raidomly) bbid to another molecule. 

15 ■ Sacratagoflue: A aubslance or chemical moiety capable of binding and activating 
the GHS la receptor. 

Specffidly: The temi specificity refers to the number of pofanUal antigen binding 
sUas which immunoreaot with (speolflcally Wnd to) a given potypepfide. The poly- 
20 peptide may be a Single polypeptide or may be two or more polypaptidw Joined by 

disuHldo bondng. 

Surfeclant molecule: Molecule comprising a hydrophobic part and a hydrophlRc part. 
|.a. molecule ^able of being present in the Interphase between a llpopHllo phase 
25 and a hydrophillc phase. 

Cancer cachexia 

The central mechanism of cancer induced cachexia is complex and mdudas many 
'30 . different cytokines, hormones and otherfactois produced by flie cancer cells. 

As discussed above cancer cachexia may be due to a cataboiic disorder, either re- 
sulting from the progressive tumor growth or from the cataboiic ^de effects of the 
anti^cer therapy. Howavar, the cancer cachexia may also be due to an anorectic 
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disorder, dudi as the case when the !ndMdual euffering from the cancer has no ep^ 
petite or the posftion of the tumor leduces food intake. 

Accordingly^ in one embodiment of the Invenfion the treatment wtth a eecretagogue. 
5 such as a ghreHn-lllce compound, is for the treatment or prevention of cancer cBr 
dt\&aa caused by a catabollc d||sarder. This is parUcularty experienced when the . 
cancer is a lung cancer, a pancreatic cancer. Over cancer, other Gl tra^ cancers, In 
partlGUlar lung cancer ond upper Gl tract cancerB* 

10 In another embodiment of the Invention the treatment with a eecretagooue, such as • 
a ghrelln-liica compounds is for the treatment or prevention of cancer cachexia 
caused by an anorecflb disorder. 

In yet another embodiment the treatment with a secretagogiie. suc^ as a ghrelin-like 
1 6 compound. Is for the treatment or prevention of cancer cachexia independent of the 
cause of cadiexla, as well as for cachexia caused by a combination of the cataboiic 
disorder and the anorectic disorder. 

Another sut>-group csf cancer are those With anorexia caused by dysreguiation of ttie 
20 central appetite regulatory centre in hypothalamus, where other possible reasons to 
eat loss are excluded. In paricular individuals In terminal cancer statea where 
furth^ cancsr treatment Is Impossible would benefit from ghreiln treatment as a 
palliative treatment to increase food Intake. Impmve the digestidn and metaboUsm. 

25 Aooordlngly, a thM aspect of the invention relates to the palliative treatment of ter- 
minal cancer states In an individual In need thereof. 

Without bf^'ng bound by theory the rationale for the treatment wtth a secretagogue. 
In particular a ghreiin-iiice compound is based on the following: 

30 

Ghrdin released ftom the endocrine cells in the mucosa of the Gl tract may act t>oth 
locally as a paracrine substance and centrally as a hormone. Locally, ghreiln may 
act as an initiator of afferent activity In tor example afferent vagal neurons. Such 
' neurons will relay the ghreiln stimulus to centers in the CNS such as the nucleus 
35 iractus soiltarirus (NTS) which further communicate with appetite and energy ho- 
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tmoslaste regulaloiy centeis such as the paraventricular nucleus and arouate nu- 
eleus in the hypothalamus. As a homwne. flhreBn is beflaved to ad on central appe- 
fHe regulating POMC and NPY/AGRP neurons, which express ghrelin receptors. 
.Most of these neurones In the arcuate nucleus as such are located Inside the blood 
5 brain banter and Is consequently not accessible to blood bom fneaaengere such as 
ghreHn. However, some POMC and NPY/AGRP neurons are found In the nearby 
median eminence a dcumvantricular oigan. which is deariy outside the blood brain 
banter and are therelbre targrtlbr honnonaliy transmitted ghrelin signating from the 
Gi tract However recently it has been described that ghrefln Is transported across 
10 the blood bialn barrier (Banks et al. 822-27). It is Important to note that at the central 
appetite regulatory center for example at the NPY / AGRP neurons - l.e. the flret 
level neurons In the sfimuiatory branch of appettte control - ghreHn acting through 
slimuiatory ghrelin receptors is the only slimulatoiy input known from the peripheiy. 
All rtherhoimones and neuiotransmlHePB: leptin. tasulin. PYY3-38. a-MSH etc. act 
15 as WMbltore on the NPY/AGRP neurons In this Important -appetite gate-keepingT 
center. Since the NPY system In down-regulated during cancer Induced cachexia 
Ghrefin stimulation of this system may be able to nonnaiize the condllton. Similarty 
tha melanocortln that Is acBvo during cancer Induced cachexia, may be Inhibited by 
GhreHn ttirough stimulation of AgRP. 
20 • 

Increase In ghreHn has ^ been shown to Increase ATCH and the following Cortisol 
level. This acHon may have important beneficial implication for the treatment of ca- 
chexia as Cortisol decreases the level of cytoldnes (IL-lp. IL-6, TNF-«, IFl^Ki). Ad- 
ministration of glucocortlooWs Is already wWely used In the palHatlwe setting for- 
25 symptoms aseoclatad with cancer (Intd ^2^9^ ) 

♦ 

Furthermore. It Is known that iCV injection of ghrelin has been shown to decreases 
core body temperature In rodents, which inldicate a decrease in the REE (Lawrence 
CB. Endocrinotogy. 2002 Jan;143(1):15M2). Again v«lthout being bound by theoiy It 
30 19 expected that ghrelin win revert the Increase In REE wWch Is an Important feature 
ofthecacheida. 

The secretogogue, in particular a ghrsIlMika compound, may be admmistered af 
any suitable regime taking into account the knowledge of the expected cancer prog- 
ress as well as the antl-neoplastic ttierapy regime. 

35 
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In one embodiment it is preferred that the secretogogue, in particular a ghr^'n-lfke 
compound, is administered prophylactically for preventing the cachectic to 
start. In this embodiment the treatment may be started before any anti-neoplastrc 
treatment initiates. It may be administered continuously during the anti^neopiastic 
5 treatment or it may be administered at intervals, for example between periods with 
anti-neopiastiG therapy. By administering during and In partlcufar between the peri- 
ods or anti-neoplaetio therapy, the risk that the treated Individual acquires infi^Am 
and oihor complloatlono may bo reduced due to the better healtti conditions. 

10 Combination therapy 

Administration of the ghreHn-Oce compound may be used In combination with any 
antl-canoer therapy, induding chemotherapy, radiotherapy and surgical treatment In 
particular it is used In combination with chemotherapy and radiotherapy. Thus. In 

15 one embodiment the present Invention relates to a method of treating cancer com- 
prising administering an effective amount of radiotherapy and an effective amount of 
the ghrelln-lil(e compound according to the invention. The treatment with the ghrelin- 
lllce compound rmy be sterted b^re the radiotherapy treatment inlSates. It may be 
administered continuously during the radiotherapy or it may be administered at in- 

20 tervais, for example between periods with radiottmrapy therapy. 

In another embodiment the present Invention relates to a method of treating cancer 
comprising administering an effective amount of chemotherapy and an eflecflve 
amount of the ghrelln-lllce compound acconfirig to the invention. The treatment with 
25 the ghrefin^e compound may be started before the ehemolhenaiv treatment Inie- 
ates. It may be administered continuously during the chemotherapy or it may be 
administered at intervals, for example between periods with chemotherapy therapy. 

Furthemiore, the combinafion treatment may be co^omrtulatlons of the ghreiin-Uke 
30 compound and the chemotherapy. 

. In another embodiment the ghreiln-Oke compound may be administered In combina- 
tion with IGF-1, IQFBP-3, or ALS, preferably with IGF-I. The rationale behind this 
combination treatment Is to increase the level of IGF-1, lGFBP-3, and/or ALS found 
35 to be low in cachectic individuals 
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In yeianother embodiment the ghrenrvfike compound is administered In comblnaQon 
with a NSAID, suoh as Indomethadn, and COX1 Inhibitors or OOX2 Inhibitors. 
Another combination may be with erythropoletin/EPO, Another combination may be 
5 vwth one or more of lepttn, agonists of the renin-angfoterisin system, opioid receptor 
agonists or pensxisome pnjriferator-acllvated recsptor gamma agonists. In another 
preferred* embodiment the ghrelln-nke compound may be admWsterad In combtoap. 
tSon Willi a growth hormone, pr^erabty hOH. 

10 Sacretagogues 

• A gmwth honfnone secietagogue according to the Invention used In Bs normal 
meaning, le, a substance capable of stimulatlhg growth hormone release, in the 
present context, a secrstagogue to defined by its ability of tdnding GHS-R la. and 
15 more prefer^MyactiVBting the rscepfor: 

A secretagogue according to the Invention is preferably selected from the group of: 
L-692-429, L-692-585 (Benzoelactam compounds) 
MKS77 (Splroindaner) 
20 G-7203, G-7039. 0-7S02 (isonlpecettc add peptMomlm^) 
NN703, Ipamorelln 

In particular the secretagogue is a ghrelln-lllte compound, including 28 aa human 
ghrelin. 

25 ' 

Siibcui!taneous adminlstiallon 

It Is important to note that ghreHn receptors are found in a number of places in the 
organism besides on the GH producing cells and in the hypothalamic centers for 

30 appetite eta'control. It the CNS these receptors are tuned to receiving signals from 
local ghrenn containing neurons. Peiipherally secreted or artificially administered 
ghrelin might not reach su^ sites due to the blood brain banler, however currently 
available so-cailBd GH secretagouges, which are small organic compounds suc^ as 
l\/IK-0677, will pass the blood brain banler and also reach fliese sites - and conse- 

35 quently have the danger of causing unwanted side effects. Thus such compounds 
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Which do have the advantage of being tor example orally acBve vvlH not be optimal 
for mhnlcklng the natural pi^-meal. appefilB Indudng euige of ghieHn. since ihey will 
reach basically an ghrelln leoeptois in the body. In contrast, by using the natural 
. peptide, ghrelln itself or homdogues thereof, and administering It peripherally - as In 
the present Invention - It Is ensured that only the relevant, appeftte regulating ghre- 
lln receptors are reached and stimulated. 

Any parenteral admlnlslratlon torn, that win ensiire thai the ghrelln recepton, which 
normally are the taigelfbr peripherally prtiduced ghrelln In the premeal sftuatlon will 
be exposed to sufficient levels of the btoactive form of ghreUn to ensure robust and 
appropriate appetite stimulation without causing desensitization of the system may 
be part of the present Invention. However, taken Into consWerallon that the individu- 
als to be treated possibly wlB have Id receive treatnront for a longer period, such as 
weeks or months. It IS pref^ that the admlnistraKonlbmi Is well suUed hereffor. 

Accordingly, it Is preferred that the ghrenMike compound according to the Invention 
is administered subcutaneously In an amount sufBdent to allow sufBdenl tevals of 
. the bioacBve form of ghrelln. Le. the acylated fom. to reach the receptors fn time, 
such as prior to the fcrlhoomlng meal. . 

The present InvenBon preferably deals with methods tor administering ghrelln in a 
way vtfhich mimics the bhyslologlcaily pre-meal situation as closely as possible yet 
providing patients In need of increased food Intake, for example fragile elderly, post 
operative patients, patients with tost appeUte as part of cachexia for exampte pre- 
dpHated by cancer, cardiac disease etc with a sufUdeni exira stimulatory Input to 
. thrtrappefflB regulating ghrelin receptors, Which normally are reached by ghrelln In 

the pre-meal altuatkm. 



Bolus adndnlstration 



Furthermore, ftom a molecular phwmacologlcal polnt-of-^ew it is important to note 
that it iras been fbund that the ghrelln receptor nomially is exposed to short-lived 
surges lii the concentrations of the natural agonist Bgand. ghrelln. The GHS-R la 
receptor belongs to the class of receptore. so-called G protein coupled reoeptora or 
7TM receptors, wWch upon continued exposure to an agonist will be desentlzised. 
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IntemanzBtf and dtMvrMi^ulaied. These mediantems. whteh iare inherent to the 
overaO signal (iansduclfon eyotem, involve proceooes such as receptor phosphoiy- 
tetion (dwhle* In itself decreases the afflr% of the receptor for the agonist) binding of 
Inhlbttory protams such as airestin (which sterically block the binding of signal tians- 
5 ductton molecules such as Q proteins). Other part of the agonist mediated desenrf- 
tlzatlon process is receptor fcitemaiization O-e- physloai removal of the receptor fiiom 
the ceil surface where It oould bind the agonlsQ as as reoeplor dovwi regulation 
(l,e. deoeased piuduolioii / expnsadoii of U« leuuplm). Rwceptor internalization 
could after shortJhred exposure of the receptor to agonist be foflowed by a le- 
10 sensltlratlon process, where the receptor is dephosphorylated and recycled to the 
cell surface to be used again. Wilhout being bound by theory. It is believed that, 
upon proior^ed Emulation, which vrauld occur for ocemple during a iong-lestii« 
continuous Infkision of the agonist, the rsoeptor down^agulalion process ensures 
targat ceU is adlustsd in Hs signal transduction system ate. to mis situaton. 

16 

The present liivention provides a procedure tor an optimal administration of ghreUn 
to patients In onter to obtain a maximal response and avoid for example desenaW- 
zation mechanisms. 

.20 Acconiingly, the presaitf invention relates In one aspect to admiitfatration of the 
ghieOn-lilce compound In boluses, preferably a bolus prior to each main meal. It has 
been found, in contrary to the prolonged administraHon processes in the prior art, 
that a bolus administration leads to not only stimulaUon of appetite, but also to 
stimulation of feed Inteke and more important to sQmuiation of weight gain. 

25 

\Amhout bering bound by theory, It is believed that premeal subcutaneous Injection, 
inliavenous InJecHon or short-temi Infusions of appropriate doses of ghreHn wiH en- 
sure ttiat a robust stimulation of appetite inducing ghrelln receptors will be obtained 
with minimal constraint to the mobility etc of th.e patient Thus for example pafiente 
30 vidth hip fractures can In the post operatJwe situation be treated in the premeal parted 
and IF required during the meal £» such, btit wdD te flnee to move around and paifid- 
pate in the Important post openative physlcottieFapeutic regjimens. 



Ghrelin^ike qompound 
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A ghrelln-Iik© oompoiind aioordlng to the InwenBon described herein Is a compound 
' comprising a structure ddbned by fonnula I 

is an optionaOy present protecting group 

eeeh X* la Independently oeleeted from an amino add. wherein said amino aoid la 
select from naturally oecuiring and ^^nthette amino adds, 

X« Is any amino add selected from naturally occumng and synthetic occurring ammo 
adds, said amino add being modified mflh a bulley hydiophoblc group, preferably an 
acyi group, orafafib^add. 

15 each la Independently selected ftom an amino add. wherein said amino add la 
selected from naturally occuning and Qrn*hetlc amino adds. 

Wherein one or more of x' and y? optionally may be modified by a bulky hydropho- 
bic group, praferably an aqrl group, or a fatty add. 

20 

^ is an opdonal^ present protecSng group, 

m is an integer in the range of from 1-10 

25 n Is 0 or an Integer In the range of from 1-35. 

Accordingly, me tenn "ghrelin^ike compound" Includes the naturally ocoirring 28 aa 
human ghrelln. the amino add of whld» is shewn In SEQ ID NO: 1. as well as the 
naturally occuirlng 27 aa human ghrelln. the amino add of which is ahowm in SEQ 
30 ID NO: i Thus, the prosenl invention relates to the use of ghrenn era pepade ho- 
mologous ihereto. QhreBn la described by Ktailma In Nature (1999), voL 402.656- 
860,' 

• The present Invention Indudes dlastereomers as wall as their racamic and resolved 
35 enanUomericall^ pure fonns. Ghrenn-like compounds can contain I^amlno adds. L- 
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amino adds, alpha-amino add. beta-«rnlno add! gamma-amlno add. natural amUw 
add and synthellc anHno add or the fike or a combtnaflon thereof. Prafcrabty. amino 
adds prasenl In a ghreBn-Bke compound are the Lpenanliomer. 

5 The ghrelin-nte compound comprises an amino add modified uvlth a bulky hydro- 
phobic group. The number of amino adds hWemiinally to tha modified amino aod » 
pr^bly within the range of ftom ^■B. Accordingly, m b preferably an tategarln the 
(ange of ffoiii 1-9, au* as of from 1^, audi as off fmm 1-7, audi as of from 1-6. 
such as of fkom 1-5. such as of from 1-4. such as of from 1-3. audi as of from 1-2. 

10 8uchas2. 

It is more prefer^ that the number of amino adds N-termlnally to the modified 
amino, add is low, audi as of from 1-3. sudi as of from 1-2. Most preferably 2 
ammo adds are positioned M4armlnal to tha modifiad amino add. 

In a piafened embodlmeBt (X'k has a Gly resWue in the W-tenninal part of the se- 
quenee. Accordingly. In preffened embodiment (50)„ is selected from the sequences: 



16 



6iy. Qly-Ser. Qiy-Cys. Qly-Lys. Gly-Asp, Qly^lu, GljhArB. Qly-Hla. Gly-Asn. Gly- 
20 Gin. Gly-Thr, and Gly-Tyr. 

More preferably (X% Is seieded fix>m . Gly^. and Gly-Cys, most preferably from 
Gly-Ser. 

25 In another vwiwte. In a prafenedembodiinert tha 8hrellr>Jlke compound Is sei^ 
from a compound of 

fbmiuiaiiZ'-oly-()OWi-()^-(XVz*. " 

30 fommia ill - Gly- Ser-0<^'- (XVZ^ and 

Ibmiuia IV Z* - Gly - p^*) - pCV ^. * 

And mora preferably the ghrdin-llke compound has fornituia III. 

35 
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As described above. may be any amino add modlfjed with a bulky hydrophobic 
group. In partioilar Is selected from the group of modified Ser, Cys, Asp. Lys, 
Trp» Phe, fie, and Leu. More preferably Is selected from ttie group of modified 
Ser, modified Cye and modified Lys, and most preferatdy X^ is modified Ser. 

6 

Furthennore. 0(*)m - (X^ is preferably Gly-Xaa-Ser*, or Gly-Xaa-Cys*, wherein Xaa 
Is any amino acid, more preferably (X^)ni - (X^ is Gly-Ser-Ser*, or Gly-Ser-Cys*i 
vtfherein * indicates that the amino add residue is modified with a bulicy hydrophobic 
group, 

10 

(X^n preferably cornprises a sequences which is a ftagment of ghrelln, or a wrtant 
of a fragment of ghrelln, sudi as human ghredln. Accordingly, Q(?)n preferably com- 
prises a sequence selected f^om one or more of the sequences shown below: 

1 S Phe leu Ser pro Glu Hb Gin 

Phe Leu Ser Pro Glu His 

Phe Leu Ser Pro Glu 

Phe Leu Ser Pro 

Phe Leu Ser 
20 Phe Leu 

Phe 

In a preferred embodiment the length of the ghreiln*like compound is suhstariHaHy 
Glmilar to the length of human ghrelin, Le. 27 or 28 amino adds. Accordingly, n la - 
25 preferably an integer in fhe range of fiom 1-26, such as from 1-24, such as from 
1^15. such as of from 1-10. or such as of Irom 10-25, such as of firom 10-24, such as 
of from 15-25, such as of from 18-24. 

Q<\ may be selected from any ir^ment of ghrelin. such as human ghrelln. and 
30 accordingly, (X\ may be selected from one or more of the sequences shown below 
or a homologue thereof 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser Lys Lye Pro Pro 
- Ala Lys Leu Gin Pro Arg 
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Phe Leu Ser Pro Glu His Gin Aifl Vat Gin Gin Arg l^s Glu Ser Lys Lye Pro Pro 
Ala Leu Gin Pro 

Phe Leu Ser Pro Glu Hi8 Gin Arg Val Gin Gin Ai^ Lys Glu Ser Ijrs Lye Pro Pro 
Ala Lys Lwj Gin 

6 Phe Leu Ser Pro Glu His Gin Atb Val Gin Gin Arg Lye Glu Ser Lye Lys Pro Pro 

Ala Lys Leu 

Phe Leu Ser Pro Glu HfeGIn AigAfel Gin Gin Aig Lys Glu Ser Lye Lys Pro Pro 

Ala Lys ^ 
Phe Leu Ser Pro Glu His Gin Arg Val Gin 6ln Arg Lys Glu Ser Lys Lys Pro Pro 

10 Ala 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 

Ph© Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig Lys Glu Ser Lys Lys Pro 

Phe Leu Ser Pro Glu His Gin Aig Vial Gin Gin fisg Lys Glu Ser Lys Lys 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser 
15 Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Glu Ser 

Phe Leu Ser Pro Glu His Gin Aig Val Gin Gin Arg Lys Glu 

Phe Leu Ser Pro Glu His Gin Ai^ Val Gin Gm Arg Lys 

Phe Leu Ser Pro Ghi His Gh Arg Val Gbf Gin Arg 

Phe Leu Ser Pro ^ His Gin Arg Val Gin Gin 
20 Phe Leu Ser Pro Glu i^s Gin Arg Val Gin 

Phe Leu Ser Pro Glu His Gin Arg Val 

Phe Leu Ser Pro Glu His Gin Arg 

Phe Leu Ser Ptq Glu Hi? Gin 

Phe Leu Ser Pre Glu His 
25 Phe Leu Ser Pro Glu 

Phe Leu Ser Pro 

Phe Leu Ser. 

Phe Leu 

Phe 



30 



OradectedfrcHn 

Phe Leu ser Pro Glu His Gin Lys Val GUi Gin Arg Lys GhJ Ser Lys Lys Pro Pro 
Ate Lys Leu Gin Pro Arg 
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Phe L6U Ser Pro Glu His Gin Lys Val Gin Gin Aifl Lys Glu Set Lys Lys Pro Pro 
Ala Ly$ Uu Gin Pro 

Phe Leu Ser Pro Glu His Gm Lys Val Gin Gin Aug Lya Glu Ser Lys Lya Pro Pro 

Ala Lys Leu Gin 

5 Phe Leu Ser Pro Glu Hid Gin Lys Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

Ala Lys Leu 

Phe Leu Ser Pro Glu His Gin Lys Vrf Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
■ Ala Lys 

Phe Leu Ser Pro Glu His Gin Lys Val om Gin Arg Lys Glu Ser Lys Lys Pro Pro 

10 Ala • ' iw 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gh Ai)a Lys Glu Ser Lys Lys Pro Pro 
. Phe Leu ser Pro Glu His Gin Lys val Gin Gin Arg tys Glu Ser Lys Lys Pro 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Aig Lys Glu Ser Lys Lys 

Phe Leu Ser Pro Ghi His Gin Lys Val Qbi Gin Arg Lys Glu Ser Lys 
15 • Phe Uu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lya Glu Ser 

Phe Leu Ser Pro Glu Hi^ Gin Lys Val Gin Gin Aig Lys Glu 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Arg Lys 

Phe Leu Ser Pro Glu His Gin Lys Val Gin Gin Aig 

Phe Leu Ser Pro Glu HIS Gm Lys Vsd Gin Gin 
20 Phe Leu Ser Pro Glu His Gin Lys Val Gh 

Phe Leu Ser Pro Giu Hte Gin Lys Val 

Phe Leu Ser Pro Glu His Gin Lys 



25 



Or selected from 



Phe Leu Ser Pro Glu Kb Gin Arg Ala GIn Qln Aig Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin Pro Arg 

Phe Leu Ser Pre Glu His Gin Aig Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
-Ala Lys Lm Gin Pro 

30 Phe Leu Ser Pro OhiHIs Gin Aig Ala Gin Gin Aig Glu Ser Lys Lys Pro Pro 

Ala Lys Leu Gin 

• Phe Leu Ser Pro Glu His Oln Aig Ala Gin Gin Arg Lys Ghi Ser Lys Lys Pro Pro 

Ala Lys Leu 

Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
35 Ala Lys . 



24/10 200d 14:15 FAX 33320384 



HOIBBRG A/S 



QI025 g^D 



PB17DK01 

. 22 

Phe Leu Ser Pro Glu His Gin Atg Ala Gin Gin Arg Lys GIu Ser Lys Lys Pro Pro 
Ala 

Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gbi Arg Lys Glu Ser Lyd Lys Pro Pro ' 

PheLduSer ProGluHlsGInArg Ala Ghn Gin Arg Lys Giu Ser Lys Lys Pro 

5 Phe Leu Ser Pro Ghj His Gin Aig Ala Gin Gin Arg Lys Glu Ser Lys Lys 

Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys Glu Ser Lys 

Phe Leu Ser Pro Glu His Gin Arg Ala Gin Gin Arg Lys Glu Ser 

Phe Leu Ser Pro Glu His Gin Ajy Alu Gin Oln Arg Lys Glu 

Phe Leu Ser Pro Glu His Gin Arg Ala Gln.Gln/^Lys 

10 Phe Leu Ser Pro Glu His Gin Aig Ala GJnGlnAig 

Phe Leu Ser Pro Glu Hts Gin Arg Ala Gin Gin 

Phe Leu Ser Pro Glu His Gin Arg Ala Gin 
Phe Leu Ser Pro Glu His Gin Aig Ala 

15 Or selected horn 

Phe Leu Ser Pro Glu His Gin Lys Ala- Gin Gin Arg LyS Glu Ser Lys Lys Pro Pio 
Ala Lys Leu Qln Pro Arg 

Phe Leu Ser Pro Glu His Gin Lys flta^ Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
20 Ala Lys Leu Gin Pro 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gfai Arg LyQ Glu Ser Lys Lys Pro Pft> 
Ala Lys Leu Gin 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala L^ Leu 

25 ' Phe Leu Ser Pro Glu His Glh Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Ala 

Phe Leu Ser Pro Glu Hfs Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 

30 Phe Leu Ser Pro Qlu His Qln Lj^ Ala Gin Gin Arg Lys Glu Ser Lys Lys Pro 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys Lys 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser Lys 

Phe Leu Ser Pro Glu His Gin Lys Ala Gin Gin Arg Lys Glu Ser 

. Phe Leu Ser Pro Glu His Ghi Lys Ala Gin Gin Arg Lys Glu 

35 Phe Leu Ser Pro Glu His Gin Lys Ala 'Gin Gin Arg Lys 
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PheUuSerProOluHlsGInLysAla QlnGlnArg 
PheLeuSerProGluHisGlnLysAte Gin Gin 
PhB Leu Ser Pro GIu His Gin Lys Ala - Gin 
Ph0 Lou Ser Pro Olu His Gin Lys Ala 

5 

In another embodiment (X\ preferably comprises or consists of a sequence 
lected from the sequences 

Phe Leu Ser Pro Glu His Gin 
10 Phe Leu Ser Pro Glu His 

Phe Leu Ser Pro Glu 

PheLeuSerPro 

Phe Leu Bar 

Phe Leu 
15 Phe 



Functtorali^ 

The ghrermMIke compound deseHbed herein are active at the 6HS leceptor. The 
20 compounds can Mnd to the receptor, and prBfwHbly.srtli^^ 

QHS receptor adiwity can be measured using different techniques such as detecting 
a change In the intracellular confonnaHon of the 6HS raoeptor. In the G-protaIn cou- 
pl«l activities, and^ In ttie intFaceiluiar messengers. 

25 

One shnirie measure of the abiTrty of a ghr^n like compound to acBvale the ghrelin 
receptor Is to measure its EC50. 1.e. the dose at whid» the compound te able to acti- 
vates the signallmg of the receptor to hstff of the maximal efFecl of the compound. 
The ghrelin receptor can eittter be expressed endogenously on primary cells cul- 
• 30 tures, for erampte pituitary cells. brhelKolooouslyexpiessed on oeBs transfer 
with the ghrelin reoeptor. Whole cell assays or assays using membranes prepared 
form dther of these ,c^ types can be tsed depmding on Hie type of assay. 
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As the ghrelln receptor Is generally beOeved to be primarily cxiupled to the Gq sig- 
nalling pattiwayp any suitable assay which .monitor acth/lty In the Gq/G1 1 signalling 
paOivuay can be used, for example: 

5 1) an assay measuring the activation of Qq / G1 1 peribrmed for example by meas- 
urement of GTPgS binding combined with, e^., anfrGor-q or -1 1 antibody pre- 
dpitaUon In order to Incrrase the signal to noise ratio. This ass^y may abo de- 
tect coupling to other G-piotoins than 6q/1 1. 

10 2) An assay which measure the activity of phophollpase C (PLC) one of fte first 
down^straam effector moleoiles In the pathway, for example by measuring the 
accumulation of inositol phosphate which is one of the products of PLC- 

3) !«ore down sliwm In the signalDng cascade te the moblHEatton of caldumlT^ 
15 the intracefluiar stores 

4) Further more down stream slgnafling molecules such as the activity of different 
kinds of MAP kinases (p38, jun, ect), NF-k-B translocation and ORE driven 
gene transcription may also be measured. 



20 



Aitemafively binding erf fluorMcently tagged arrestin to the dCSvated ghrelln receptor 
may also be used. 



In one embodiment the binding of a compound to the receptor GHS-R 1A can be 
26 measured by the use of the assay described herein above. 

A ghrelln-like compound according to the Invention preferably has at least about 
50%. at least about 60%. at least about 70%, at least about 60%, or at least about 
90%, functional activity relative to 28 aa human ghrelln as determined using the as- 
30 say described herein above, and/or an EC50 greater than about 1.000. greater than 
about 100, or greater ftan about 60. or greater than about 10. Greater refers to po-' 
tency and thus Indicates a lesser amount Is needed to achieve binding inWbitiOn. 

In one embodiment of the invention the compound has a potency (EC50) on the 
35 GHS-R 1A of less than 500 nM. In another embodiment the compound has a po- 
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tency (EC50) on flie GHS-R 1A of less than 100 nM, such as less than 80 nM, for 
exanvie less than 60 nM, such as less than 40 nM. for example less than 20 nM, 
such as less lhan 10 nM, tor example less than S nM, such as less than1 nM. for 
example less than 0.5 nM. such as less than ai .nM, for example less than 0.05 nM, 
5 such as less than 0.01 nM. 

In a further embodiment the dlssodaHon constant (Kd> of the compound Is less than 
SOD nM. in a stm further wnbudhiKml Uie dtesodatlon constant (Kd) of the Bgand ia 
less ttan 100 nM. such as less than 80 nM. for example less than 60 nM. such as 
10 less than 40 nM. for example less than 20 nM. such as less than 10 nM. for example 
less than 5 nM, such as less than 1 nM, for example less than 0.5 nM, such as less 
than 0.1 nM. .for ttcample less than 0.05 nM. such as less than 0.01 nM. 

Binding assays can be pertbrmed using recomWnantly produced GHS receptor 
15 polypeptides presait In dHforent «n«dnments, Sudi environments Include, for ex- 
ample, oeH extracts and purfHed cell extracts containing flie GHS receptor polypep- 
tide expressed from recombinant nucleic add or.naturaHy occurring nucleic add: 
and also include, tdr example, the use of a purified GHS iBceptor polypeptide pro- 
duced by recombinant means or from naluraly oocurring nudeic add which Is Intro- 
20 ' ducsd Into a diiisrent environment. I 

using a recomWnantly expressed GHS receptor offere several advantages such as 
the abflity to express the receptor In a defined cell system so that a response to a 
compound at the GHS receptor can more readily be dUferwiBaled from responses ad: 
25 other receptora. For example, the GHS receptor can be expressed In a osHllne such 
as HEK 293, COS 7. and CHO not normally expressing the receptor by an 
expression vector, vnhereln the same cell line without the axpression vector can act 
as a control. 

30 Identify and homology 

The terni •Ueimf or "homology" shaD be constnjed to mean the percentage of 
amino add reslduea In the candidate sequence that are Identical with the residue of 
a corresponding sequence to which it is compared, after aligning the sequences and 
35 ' introdudng gaps, if necessaiy to achieve the maximum percent identity far ttieerrtire 
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sequence, and not considering any consenraBve subsUtuilons as part of the se- 
quence' Identity. Neither N- or Gtennlnal extensions nor Insertions "shall Ije con- 
strued as redudrig Identity or homology. Methods and computer progrems for the 
alignment are well known In the art Sequence identity may be measured using se- 
5 quence analysis software (e.g., Sequence Analysis Software Package. Genetics 
Computer Group. University of Wisconsin Blotechnotogy Center, 1710 University 
Ave.. Madison. Wis. 63705). This software matches similar sequences by wslgning 
degrees ot homology to vaneus su»>atitulions. deleilons. and other modmcaHona. 

10 A homotogue of one or more of the sequences specified herein may vaiy in one or 
more amino adds as compared to the sequences defined, but Is capable of per- 
(bnnlng the same fimcUon. l.e. a homologue may be envisaged as a tundional 
equivalent of a predetermined sequence. 

15 As described above a homologue of any of the predetsnnined sequences herein 
may be defined es: 

i) homologuea comprising an amino add sequence capable of being recog- 
nised tiy an antibody, said anfibody also reeognldng the 28 aa human ghre- 
20 nn.p>«ferably the acylalsd 26 aa human ghrelh. and/or 

0) homologues comprising an amino add sequence capable of binding selec 
tively to GHS4% la, and/or 

« 

26 Hi) homdougues having a substantially Similar or higher binding affinity to GHS- 
R la than the 28 aa human ghielin. preferably the aoyiafed 28 aa human . 
^irelln. 

In the above examples, the 28 aa human ghrelln has the sequence shown in SEQ 
30 ID NO: 1 , and when acylated is abated in position 3. 

The antibodies used herein may be antibodies binding the N-temninal part of ghreOn 
or the Otenninal part of ghieBn, prefeiably the ivwennlnal part of ghrelln. The anti- 
bodies may be antibodies as described in Ariyasu et al 'Delayed alwrt-tenm secre- 
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tory regulaBon of ghrelln In obese animals: Evidensed by a spedfic RIA far flie ae- 
th» torn (rf QhfBlin. Endocrinotogy 143t9):334i:3350. 200^ 

Examples of homdoguea comprises one or more conseivatlve amino add substilu> 
5 tions Including one or more conseivatlve amino acid substitutions within the same 
group of piedetennlned amino adds, or a plurality of conseroatlvo amino add sub- • 
stttuUons. wherein eadi conservativB aubstltutton Is generated by subsOuUon wBWn 
a dffferent group of predetennlned amino adda. 

10 Homologues may thus comprise conservative substitutions independently of one 
another, wherein at least one glydne (Qly) of said homoiogue Is substituted with an 
amino add selected from the group of amino adds coning of Ala, Val, Leu, and 
He. and Independently thereof, homologuee, wherein at least one of said alanines 
(Ala) of aaid homoiogue thereof Is sUbrtMuled with an amino add selected from the 

IS group of ammo adds consisting of Qly, Vai. Leu. and He, and Independently thereof, 
homologues. wherein at least one vaHne (VaO of said homoiogue thereof is substl- 
tuted with an amino acid selected from the group of amino adds consisting of Gly, 
Ala. Leu. and He. and independently thereof, homologues thereof, wherein at leaM 
one of said leudnes (Leu) of eaU homoiogue thereof to subsShJied with an amtoo 

20 add selected liwn the group of amino adds consisting of Gly. Ate, Vai. and He, and 
Independentty theieof. homologues thereof, wherein at least one boleuclne (He) of 
said homologues thereof Is substituted with an amino add selected from the gnwp 
of amino adds consisting of Cly; Ala. Val and Leu. and Independently thereof, 
homologues thereof wherein at least one of said aepartic adds (Asp) of aaW 

25 homoiogue thereof to sub^tuted with an amino sedd selected from the group of 
amino adds conslattng of Glu. Asn, and Gin, and Independently thereof, homb- 
loguBS thereof, wherein at least one of said phenylalanines (Phe) of said homo- 
logues thereof IS substituted with an amino add selected from the group of amino 
adds consisting of Tyr. Trp. His. Pro, and preferably selected from the group of 

30 amino adds oNiaslif^ of Tyr and Trp. and hidependently thwaof, homdoguea 
thereof, wheiein at teasi one of said tyrosines (Tyr) of said homologues thereof te 
subsHtuied with an amino add selected lirom the group of amino adds consisting of 
Phe, Trpb HIS, Pro, preferably an amino add selected from the group of amino adds 
consisting of Phe and Trp. and Independently thereof, homologues thereof, wherein 

3$ at least one of said arglnlnes (Arg) of said ftagment Is si&stituted with an amino add 
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seteoted iiom the group Of amino acWs consteHng Of Lys ^ 
thereof, homologues thereof, wrtwein at least one lysine (Lys) of said homologues 
thereof Is substituted with an amino add selected firom the group of amino acids 
consisting of Aig and His. and Independently thereof, homologues tliereof. wherein 
S at least one of said aspaiglnes(Asn) of said homologues thereof is substituted with 

an amino add selected from the group of amino adds consisting of Asp. Glu. and 
. cm. and Independently thereof, homologues thereof, wherein at least one glutamlne 
(©In) of said honwh^yuws Uiwtwf Is wibHUluhHl Willi an amino add aaleded from the 
group of* amino adds oonstsBng of Asp. Glu. and Asn. and independently thereof. 
10 homologues thereof, wherein at least one proline (Pro) of said homologues thereof 
is substituted with an amino add selected from the group of amino acids consisting 
of Phe, Tyr. Trp. and His, and Independently thereof, homologues thereof, wherein 
at least one of said cysteines (Cys) of said homologues thersof is subsfltuted with 
an amino add selected from the group of amino adds consisting of Asp, Glu. Lye, 

IS Arg, His. Asn. Gia Ser, Thr, and Tyr. 

Consen/atlve substituflons nrtay be Introduced in any posifion of a prefanad prede- 
tennined sequence. It may howavar also be desirable to Introduce non-conseavatiwe 
substitutions, particularly, but not Omlted to, a nonKsonaeivatlve substitution In any 
20 one or mora posWons.- 

A non-consen«tive substitution leading to the formation of a funoflonaHy equivalent 
homolc^ue of the sequences herein would for exami^ D differ substantially in po- 
larity, fbr example a readue with a non-pdar side dwin (Ala. Lai. Pro. Tip. Val, lie, • 

25 ijeu, PheorMel)8ubstltulBdlbrarB8lduewlthBpolarsldechrfnsudia8Gly, Ser, 
Thr. TV, Asn, or Gin or a charged amho add auch as Asp. Glu. Arg. or Lys. or 
Bub^ituUng a diarged or a pdar residue for a nonijolar one: and/or 10 differ sub- 
atarrtially in its effed on pdypepflde backbone orlentetlon such as substitution of or 
fbr Pro or Gly by another residue: ai)d/or Hi) differ substanflaily In electric charge, for 

30 example substtlutlon of a negatively charged readue such as Ghi or Asp for a posi- 
tively charged lasldue such as Lys. His or Aig (and vioa versa); and/or iv) differ sub- 
atanUafly in steric bulk, for 4»csmple subsfitution of a bulky ibsVSub such as His. "nrp. 
Phe or Tyr fbr one having a minor dde diain, ag. Ala. Gly or Ser (and vice versa). 
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Substitution of amino adds may in one embodiment be made based upon their hy^ 
drophobicity and hydrophniclfy values and the relative shnifarHy of the amino add 
slde^ain substituents, induding charge, size, and the like. Exemplary amino add 
substituSons which take various of the forgoing characteristics into consideration 
6 . are weli known to those of skUlIn the art and induda- aiglnlne and lysine; glutamata 
and aspartate; serine and threonine; glutamine and asparas^e; and valine, leudne 
aiKS iscdeudne. 

In a preferred embodimeirt the binding domain comprises a homotogue having an 
10 * amino add sequence at least 60 % homologous to $£Q ID NO 1. 

More preferably the homology is at least 65 %, audi as at least 70 % homologous, 
sudt as at least 76 % homologous, sudi as at least 80 % homologous, such as at 
least 85 % homologous, such as at least 90'% homologous^ such as at least 95 % 
1 5 homologous, such as at least 98 % homologous to SEQ ID N0 1 . 

In a more preferred embodiment the percentages menSoned at)ove relates to the 
idenety of the sequence of a homdogue as compared to SEQ ID N0 1 . 

20 Homologues to SEQ ID NO: 1 may be 27 dd human ghrelln SEQ ID NO: 2, rat ghre- 
fin SEQ ID NO: 3. Other homologues are the variants described in EP 1197496 
* (Kangawa) Incorporated herein by reference. 

Bulky hydrophobic group 

25 

The bulky hydropboWc group of the ghrelin-like compound according to the 
Invention Is any bulky hydrophobic group capable of providing the des-ecylated 28 
aa human ghreRn wBh binding affinity to GHS-R la when the Ser residue in position 
3 is modiRed with the bulky hydrophobic group. 

30 

When the amino add bdng modified contains e.g. - OH, -SH« -NH or -NH2 as a 
8ut)stituent group In a side chain thereof, a group formed t^ acylating such a 
substitusnt group is prefened. The mode of linkage may thus be selected from the 
group consisting of ester, ether, ihteester, thfaTether. amide and cartmmide. 



24/10 2003 14:16 FAX 333203S4 



H0IBER6 A/S 



•♦ PVS 



Si 033 g^D 



16 



20 



P617OK01 

30 



For exampte. If Ihe irawJWed amino add is serine, threonine, tyrosine or oxyproline, 
the ammo add has a hydroxyl group in the side chain. If the modffled amino add is 
cysteine, the amino add has a mereepto group in the side chain. If the modified 
S amino add is lysine, arglnine, hlsHdlne. tryptophan, profine oroxyprollne. it has an 
amino group or imino group In the side diain. 

The hydioxyl group. meicapUi giwjp. an*TO group and Imlno group described al>ove 
may thus have been chemically modffled. That is. the hydroxyl group or mercapto 
10 group may be etherteed, esterified, thioetherifled or tWoesterified. The imino group 
may have been Imlnoetherifled. iminotHloetherifled or alkylated. THe amino group 
may have been amidated, tWoamldated or carbamldated. 



Further, the mercapto group may have beeixdisulfidated. the hnlno group may have 
been ainldated or fljioamidated, and the amino group m^ have been aBcyiated or 
thiocaitiamidatBd. 

in a preferred embodiment the modffled amino add Is Ser coupled through an ester 
linkage to the hydrophoMc group. 



The hydrephoWo group may be any group with a saturated or unsaturated alkyi or 
aeyl group containing one or more carbon atoms. In one embodiment the bulky 
hydrophobic group is an acyi group. Including groups fbmied by removing a hydroxyl 
group from an organic carboxyUc add. organic sulfonic add or wgarte phosphate 
25 add. The organfccarboxynoadd Indudes e.g. fatty adds, aridthe number of carbon 
alome thereof la prtferably 1 to 35. In the organlo sulfbnic add or organic 
lAiosphoric add. the number of carbon atoms theraof is piefarably 1 to 35. 

Acoonllnely, the acyl group Is preferably selected from a C1-C35 acyl group, sudi 
30 as a CI - C20 acyi group, such as a C1 - CIS acyl group, such as a C6 - CIS acyl 
group, such as a C6 - C12 acyl group, such as a CB - C12 acyl group. 

MoiB piBlerably the acyl group is selected ttom the group of C7 acyl group. C8 acyl 
■group. C9 acyl group. CIO acyl group, 011 acyl group, and CI 2 acyl group. Such 
35 acyl group may be fomied from odanolc add (preferably capryllc add), decanoic 
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add (pmbrabiy capric add), or dodecanolc add (preferably lauric add), a9 weD as 
monoene or polyene fatty adds thereof. 

in one embodiment the acyl group is setected from the group of C8 acy) group, arid 
S CIO aqfl grotip. Such acfi groups may be formed from ootenoic add (preferably 
capi^e add), or decenoie add (preferabb^ capric acid). 



In another embodiment the acyi group is selected from the group of C7 acyl group. 
C9 acyl group, and C11 ac^ group, euch as from the group of C9 acyl group and 
10 CI 1a(^ group. 

Furthermore, the modified amino add may be any amino add wherein a group b 
modified as describe in BP 1 197 498 (l^u^wa), whldi Is hereby Incorporated by 
reference* 

IS 

Protecflng group 

The ghreiin^lke compound according to the invention may comprise a protecting 
group at tlie N-termbius or the C4»nlnu8 or at both. 

20 

A protecting group oovalentiy Joined to the N-terminaf amino group reduces the re- 
activity cf the anrdno terminus und^ in vivo condldons. Amino protecting groups In- 
clude * C1-10 aikyl. -C1-10 substituted aB^, •C2-10 alkenyf, -(S-10 substituted 
alkenyi, aryl. -C1-6 alkyl eryl, -C(0)* (CH2) l-e-COOH, -C(0)*C1*6 alkyl. -C(0)^ryl, 
26 -C (0)-0-C1^ all<yl, or-C (0>0-aryl. Preferably, the amino terminus protecting 
group i$ acetyl, propyl, suodnyi, benzyl, benzyioxycarbon^ or tbutyioxycarbonyl. 

A protecting group oovalenfly Joined to the C-termfnai carboxy group reduces the 
reactivity of the carfoo)^ terminus under In vivo corKfitions. The csabm^ terminus 
30 protecting group is prefersbly attached to the a-carbonyl group of the last amino 
add. CaibOQf temninus protecting groups Indude amide, methylamMe, and eth« 
ylamide. 

Conjugates 
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■me ghrelln-nke compound may also ba admlntetered in a fonio. wherein the ghrefin- 
like compound is conii^iatBd to anolhw enWy. 

For example the compound may be a conjugate of ghielin or a derivative or homo- 
logue thereof and another peptide, such as a peptide having effect on nodcepHn 
receptor ORL1. In one embodiment the coniugate is a a corrugate of flhreBn or a 
derivative or homotogue thereof and Ao.RYYlRK)(WI)Rl^m. «hfereihe brackete 
show aitowable variation of amino add reoidueo. Eyamplea poptldoDintheoonlii- 
gat^may also be fbund in US patent application 2003040472 

Pflelhod for produelion 

Ghrefirvilke compounds can be produced using lechnkjues known in the ait 
For example, a poiypeptide region of a ghreBnJk© compound can be chemically or 

16 btochemfcaily synthesiad and modified. Technlquea Ibr chemkal synthesis of poly- 
peptkles are well known 'in the art. (See e. g.. Vincent 4n PeptWe and 
Preteln Daig DeHwery. New Yo*. N. Y.. Dekker. 1990.) Examples of techniques fbr 
biochemical synthesis invoiving the Intioduoflon of a mideic achJ Into a ceO and ex- 
pression of nudoic adds are prodded in Ausubel. Cunent Protooote in Moleeiilar 

20 Bktooy. John WHey. 1987-1998. and SambiDOk et al,. in iWoiecular Cloning. A 
L^oiatory Manual. 2 d Ediiton. CoW Spring Hartwr Laboiatoiy Press. 1089. 

Pharmacmitical composition 

25 in ona aspect the mveirton relates to a phannaoeuBeal compositton comprisino a 
• ahreiin^ike compound as dellned herein, wherein Ihe bulky hydrephobfcgreup la an 

acyl group seleoled fhim the group of C7 acyl group. C9 acyl group, and C11 acyi 
group, such as from the group of C9 acyi group and C1 1 acyl group. 

30 in another embodiment the invention relates to a phannaoeuttoai composition 
comprising a mhdure of at least two dWerenl ghrelin-IIke cbmpounda. such as a 
mbdiire of a ghreHn^ke compound being acylated wHh a. C8 acyl and a ghrelln-nke 
compound being acjteted with a CIO acyl. Without being bound by theory it is 
befieved that such a mixture wlH have a tonger half-Bfe m plasma, or will more 

35, doseiy resemble the natural situation. 
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In yet another embodiment the pharniaoeuticai composition comprises acylated 
ghrelin4ike compounds, optionally compounds having different acyl chain lengths 
preferably selected from the group of C7 acyl group, C9 acfi group, and C11 acyl 
S group, such as ftom (he group of C9 acyl group and C11 acyl group, further 
optionally in combination vMh a desacylated Ghreiln-like compound. 

In another aspect the hivenUuii relates io a phannaceutical composition oompiloing 
any compound as deflned above or a phamiaceutlcally acceptable salt thereof and 
10 pharmaoeuticalfy aooeptable canlem, v^IcIm and/br m^ents aaid composltkin 
further comprising transport molecules. The transport molecufes are primarfly added 
in order to Increase the halfHlfe of the abated compound, preventing prematura 
des-aq^atlon. since the des*acylatBd ghretln ia not active at the 6HS-R la 

15 Transport molecules act by having Incorporated into or anchored to It the compound 
according to the Invention. 

Any suitable transport molecule known to the sMIied person may be used. Exam- 
ples of transport molecules may be liposomes* micelles, and/or microspheres. 

20 

A variety of methods are available for preparing liposomes, as described in, e.g.. 
Szoka et at., Ann. Rev. Biophys. Blbeng. 9:407 (1980), U.S. Pat Nos. 4, 235.871. 
4,501,728 and 4,837,026, all of wtrich are Incorporated herein by reference. One 
method produces muitilameHar vesfdes of heterogeneous sizes. In this method, Ihe 
25 vesicle-forming lipids are dissolved in a suitable organic solvent or solvent system 
end dried under vacuum or an inert gas to fbnn a thin lipid film. If desired, the film 
may be redlssoh/ed In a statable sohosnt, such as tertiary butanol, and then 
lyophnized to torni a more homogeneous lipid rruxture which is in a more easily 
hydrsited powderlika fbrm. This film is coverad vOlh an aqueous solution of the 
30 tatigeted drug and the targeting component and allowed to hydrate, typically over a 
15-60 minute period with agitation. The sl^ distribution of the resulting muititameilar 
vesicles can be shifted toward smaller sizes by hydrating the lipids under more 
vigorous agitation conditions or by adding solubllbdng detergents such as 
decocychoiate. Addittonaily, the Hpdsome suspension may include lipid-protectivd . 
35 agents which protect lipids against linse-radlcal and Hpld-peroxidative damages on 
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storage. UpophlHc free-radical quencheis, sucfi as .alpha, tocopherol and water- 
soluble Iron-qiedfic iShalatDre. such as fenloxlanlne. are preferred. 

Micelies are formed by surfactants (mollies that contain a hydrophobic portion 
5 and one or more fonic or otherortee strongly hydrophlllc gmups) in aqueous solution. 
As the concentration of a solid surfactant Increases, its monolayare adsoibed at the 
alrMater or gtesaAwater Interf&oes become so tightly packed that further occupancy 
iiMtuiitRf wKcessive ujinpiession of the suifectant molaciiles already In the two 
monolayera. Further Incrertenis In the amount of dissolved surfactant beyond that 
10 • concentration cause amounts equivalent to the new moteoules to aggregate Into 
micelles. This process begins at a characteristic ooncenlrabon caHed "critical micelle 
concentration''. 

The shape of micellea fanned in dHute surfactant solutions Is approximately 
15 spherlcai. The polar head groups of ttie surf&ctant molecules are ananged in an 
outer spherical shell whereas their hydrocartjon chains are oriented toward the 
center, forming a spherical core for the micelle. The hydrocarbon chains are 
randomly coiled and entangled and *a mtoeHar interior has a nonpdar. Ilquld-nire 
character, hi the micelles of polyoxyBlhylBtBd nonienic detergents, the 
20 polyoxyethiene molelles are oriented outward and permeated by water. This 
arrangement Is energetlcaHy favorable ^oe the hydrophlBc head groups are In 
contact with vwater and the hydroeartjon mdeMes are removed firom the aqueous 
medium and partly shielded from contact with water by flte polar head groups. The 
hydrocarbon taRs of the surfactant molecules, located In the hterior of the micelle, 

29 Interact wHh one anoBier by weak van dOrWaate forces. 

The size of a micdie or Rs aggregaflon number Is governed largely by geometric 
factore. The radius of «ie hydrocartjon core cannot exceed the length of the 
extended hydrocarbon chain of the surfactant molecule. Therefore, increasing the 

30 chain length or ascending homologous series increases the aggregation number of 
spherical ntieelles. If «te surfac«an» concentration Is increased beyond a few percent 
and If <deelirolytes are added (in the ease of ionic surfadants) or the temperature Is 
raised On the case of nontonic suriiaclants). Ihe micelles increase In size. Under 
these conditions, the mloeUes are too large to remain spherical and become 

35 ellipsoidal. ^Indrical or finally iamallar in sttaps. 
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Common Qurbctant& well known to one of sklO in tho art can be used in the micelles 
of the present Invention. Suitable surfactants Include sodium laureate* sodium 
oleatB, oxllum Iduryl sulfiate, octaoxyethylend glycol moncKlodecyl tfher. octaxynol 
5 9 and PLURONiC F«127 (Wyandotte Chemicals Corp.)* PrBferred 8ur<iacldnts are 
nonionic polyoxyethylene and polyoxypra^lene detergents compatible with iV 
InJecHon such as, TWEEN-80, PLURONIC F-68» n-octyt-.beta.-D^ruoopyranoside, 
and the ilko. m addition, pnospnolfpids, such bs (Jiut»e described for use in the 
produc^on of liposomes, may also be used for micelle fomiaHon. 

10 

AdmlnMraVon 

• « 

Suitable dosing regimens are preferably detemiined ^idng into account factors well 
' known in the art nldudlng type of subject being dosed; age, weight seK and medical 
15 • GondWon of tfie subject; the route of administration; the renal and hepatic function of 
the subjedt the desired . effect: and the partlcutar compound employed. 

Optimal precision fn achieving conoentrab'ons of drug within the range that yields 
efficacy without toxicity requires a regimen based on the kinetics of- the dnig*s 
20 dvallablUty to target sites. TMs involves a ccnsidenalftm of the disirfbution, 
equint)rium, and elimination of a drug. 
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Ae described atM^ve. In one aspect of the invention, the ghrelin4ike compound Is 
admlnisfered eubculaneously. 

25 

In another aspect the ghrelln-like compound is administered as a premeal bolus, 
whertin the administration form may be any suitable parenteral fonm. 

In a prefened embodiment .the ghreRn-like compound is admlnistemd 
30 subcutaneous^ In a pnimeal bolus. 

ThB ghrelln^lke compound can also be administered during a meal as a bolus. The 
mode of admlnlotratlon during a meal includes subooutaneous admlnlstrattonp such 
as a subcoutaneously administered bolus. 
36 • ' 
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PharmaceuOcal composifions for parenteral administration indude sterile aqueous 
and non-aqueous injectable solutions, dispersions, suspensfor^s or emulsions, as 
well as sterile powders to be reconstltutsd in sterile iryectable solutions or disper- 
sions prior to use. 

5 

Other suitable adminlsfraton ibmis include suppositories, sprays, ointments, 
cremes, gels, inhalants, dennal patohes, Implants. pills» tablets, lozenses and cap- 
suis. 

10 A ^ical dosage of a compound employed according to the Invention is in a con- 
cenfration equivalent to from 10 to 10 mg ghrelin per |(g iKsdyweighL The oon* 
oentrations and amoimts her^ are giMn in equivalents of amount ghr^n. whereto 
the ghrelin Is the 28 aa human ghrelin. Equivalents may be tested a method as de» 
scribed in Example 2. 

15 

In a pnsferred emt>odiment the medicament Is administered In a odnoentrat]<x) 
equlvaliuit tolfom 0.1 )ig to 1 mg ghrdin per kg Imdywefght. such as from 0^ |ig to 
0.6 mg ghrenn per kg boctyweight. wdh as firom 1.0 )ig to 0,1 mg ghrelin per kg 
|>odywe{ght, such as firom 1.0 pg to 9} pg ghrePn per kg bodywefght. such as from 
20 1.0 pg to 10 pg ghrelin perkg bodyweight 

As descrilsed above, the ghrslin-like compound is preferably administered aa a bo- 
lus. Accordingly; tn one embod&ment the medicament is administered as a bolus 
' . prior to a meal, s^ bdus comprising an amount of the ghreUn-Iike compound or a 
26 salt thereof equivalent to fifom 0.3 pg to 600 mg ghrelin. More preferred the me- 
dicament is administered as a bolus prior to a meal, said boh^ compri^'ng an 
amount of the ghrelin-lfke compound or a salt thereof equivalent to from 2.0 pg to 
200 mg ghrefln. such as fiom 5.0 fig to 100 mg ghrel]n/su(^ as from 10 pg to 50 mg 
ghrelin, such as from 1 0 pg to 6 mg ghrelin, such as firom 1 0 pg to 1 .0 mg ghrelin. 

30 

It should be noted that the nomial ghrelin response which occurs before a meal Is a 
shoit-lived surge in plasma concentrations of ghrdin and that due to the relative 
short half life of the peptide an l.v. injection of ghrelin wlJI ensure that a similar short-- 
lived peak on ghnelin concen^ations can be obtained. The administration route rhust- 
35 ensure that the non-degraded, bioactive fonn of the peptide will be the dominating 
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form In the circulation, whidi will reach the ghrelin receptors and stimulate ttiese. 
Thus, in order to obtain the maximum eRiact of the medicament it Is preferably ad- 
ministefed from one to three times daily* each admtitisliation being vwthin 45 min- 
utes of a meal, such 98 within 30 minutes of a medl. such as within 25 minutes of a 
5 ' meal, such as vtdthin 20 minutes of a meal, such as within 15 minutes of a meal. 
suohaswKhtn 10 minutes of a meal, such as witMn 5 minutes of a meal. More pre- 
ferred the medicament (s administered prior to eacdi main meal« such as admlr^ 
tared three times daily. 

10 Formulafion 

In a pfsferr^ aspect the present Invention contemplates pharmaceutical oomposK 
fions useful for practicing the thers^utic meOtods described herein. Pharmaceuticai 
compositions of the present Invention contain a physiotoglcally tolerable carrier to- 
15 gather with at least one spedes of ghrelfn^ike compound as described herein, dis- 
solved ordispemd ther^ as an adive fngredient In a prsf^med emfe>odimOTt, Ae 
pharmaceutical composition is not inununogenic when administered to a human 
Individual for therapeutic purposes, unless ttiat purpiose is to Induce an Immune re- 
sponse. 

20 

In one aspect the invention relates to a pharniaceutlcal composition comprising at 
least one ghreHn-fito compound as defined above. In a preferred emtiodlment the 
phamnaceufical composition comprises at least two dtffiersnt ghreHn-ilke compounds 
as defined above in order to incnsase the effect of the treatment The diffierence may 
25 for example be compounds having different ac^fatrons as discuss^ above. 

As used her^ the terms,*'pharmdceutlcally acceptable", "phystologicaUy tolerable'' 
and grammatics variations tiiereof. as th^r r^er to composttioiTS. cerrtars, diluents 
and reagents, are used interchangeably and represent that the materials are capa- 
30 ble of adminlstrafion to or upon a human without the pmducKon of undesirable 
physiological effecls such as nausea, dizziness, gastric upset and the like. 

The preparation of a pharmacological composition that contains active ingredients 
dissohred or dispersed tfiereirt is well understood in the art Typically sudi composi- 
35 tions are prepared as sterile injectabfes either as liquid sdutlorts or. suspensions. 
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aqueous or non-aqueous, however, solid forms suitable for solution, or suspensions. 
In liquid prior to use can also be prepared.* The preparation can also De emulsffled. 

The active ingredient can be mixed wRh exdpiente which are pharmaceutical^ ao-- 
5 ceptable and compatible wKh the active ir^redlmt and in anunints suitable for use fn 
the therapeutic methods described herein. Suitable exclplents are, for example, 
water, saline, dextrose, glycerol, ethanol or the like and Gomt)lnations thereof. In 
addition, ir deb'iied, lite composttlon can contain minor amounts of euxlUary cub 
stances sudi m wetting or emulsifying agents, pH buffiering agents and the Dice 
1 0 which enhance the effediVMese of the acHve ingredient 

The pharmaoeuticai composition of the present invention can Include pharmaceuti* 
cally acceptable salts of the compounds therein. Pharmaceutically acceptable salts 
include the add addition salts (fbrmed with the free amino groups of the polypep- 
15 tide). 

Such salts Include pharmaceuticaliy acceptable acid addl^ aalie, phmmaceuticedly 
acceptable metal salts, ammonium salts end alkylated ammonium salts. Atid addi- 
tion salts include salts of inorgehic acids as well as orgar^c adds. R^resentative 

20 examples of suitable inorganic acids include hydrochloric, hydrobromiCw hydriodici 
phosphoric, sulpfuilc and nitric adds and the like, Repr^^ilative examples of suit- 
able organic adds include formic, acetic, tridiloroacetic, trWuoroacefic* proptonlo, 
benzoic, dnnamic, dtric fumarto, giyoolic^ lactip, maleto malic, malonic. mandelic, 
oxalic, picric, pyruvic, saftc^lc, suoclnio, methanesulfonic^ ethanesutConlc. tartartc, 

25 ascorbic, pamolc, bismethyiene salicylic, ethanedisulfbnic, gluronic, citraconlc, as- 
partic stearic, palmific, ethylenedlamlneteiraacetic (EDTA), p-aminobenzoic, glu- 
tamic, benzenesuHbntc and ptoluenesuPbnic ackte and the Dke. Further examples of 
pharmaceuticaliy acceptable inorganic or organic add addition salts indude the 
pliarmaceuticai accept^fe salts listed In J. Pharm. ScL 1977.66^t which is Incorpo- 

30 rated herein by refersnoe. Examples of metal setts Indude lithium, sodium, potae- 
Slum and magnesium salts and the Oke. 

Examples of ammonium and alkylated ammonlum.salia indude ammonium, meth- 
yiammonium. dimethyiammonium, trimethylammonium, ethylammonium. hy- 
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droxyethyiammonium, diettiylamfnonlum, bu^lammonlum and tetmmelhylammo* 
nium salts and tha Pke. 

Salts formed with the ftea carboxyl groups can also be dorivad from Inorganio bases * 
such as, for example, sodium, potassium* ammonium, caldum or Confq hydroxidea,* 
and such organic based as tsopropylamlne, tilmethyiamMo, 2-ethylamino ethanol, 
htetldlne. procaine and the like. 

Also included within tha scope of compounds or pharmaceutical acceptable acM 
addition salts therectf In the context of the present InvenMon are any hydrates (hy- 
dratad forms) ttiereot 

For parenteral administration, solutions of the present compounds In sterile aque- 
ous solution, aqueous propylene glycol or sesame or peanut oil may be employed. 
Such aqueous solutions shoukl be suitably bufferad If necessary^ and ttie liquid dilu* 
ent first fendered isotonic witti sufficient saline or glucose. The aqueous soiutiona 
are particulariy suitable for intravenous, intramuscular, sutscutaneom and intiaperl* 
toneal admlnisbaaon. The sterile aqueous media employed are an nsadlbr available 
by standard techniques known to those skilled in the art 

liquid compositions can also contain liquid phases in addition to and to the exdu- 
slon of water. Exemplary of such additional liquid phases are glycerin, vegetable oils 
such as oottorraeed oil. organic estens such as ^yl deate, and water-oil enuilstons. 

Suitable pharmaceutical carriers Include ineit solid diluents or Aliens sterile aqueous 
solutk>n and ^rious organic solvents. Examples of solid carriers are. lactose, terra 
alba, suanoset cyclodextrin, talc, gelatine, agar, pecHn, acacia, magnesium stearate, 
stearic add or lower alM ethers of oellutose. Emmpies of liquid carriers are syrup, 
peanut oil, oliva oil, phospholffrids, fatty adds, faify add aiiUnes, pdyoxyethylene or 
water. Administered by nasal aerosol or Inhalafion formulations may be prepared, 
for example, as solutions In saline, employing benzyl alcohol or other suitable pre- 
servafives, absorption promoters to enhance bioavailability, employing fluorocar- 
bons, and/Or employing other solubillzing or dispersing agents. 

The pharmaceuBcal compostttons formed by combining the compounds of the In- 



14:17 PAX 3M20384 HOIBERG A/S ■» PVS BI048 

P 817 DMD1 

40 

vention and the phamwceutteal acceptable eariere are then readfly adrntatoteied m 
a variety of dosage forms euBable far the disclosed reutes of admlnlstraton. The 
ftirmulaltons may convenlentty be presented in unit dosage fomi by methods known 
intheartofphamiacy. 

g 

In a preferred embodiment of the mvention the fennulatlon comprises the ghreOn-Ol® 
compound or a salt thereof as a lyophifisate and the formulatton further oomprtses a 
solvHnl, saw lyopHIitealo and said solvent being In separate eompaitementa unbl 
admbiislration. 



10 



25 



in another embodiment the fomiulaUOT Is a solution of the flhreBihfflce compound or 
a salt thereof. 



In both embodiment the solvent may be any suitable sdvents, such as described 
IS herein, and preferably fhe solvent is saline. 

The invention also relates to a method for preparing a medloarnent or pharmaceuH- 
cal composition comprising an compound of the Invention, comprising admbdng at 
least one ghielin-iike compound as defined above with a phyalOlofllcally acceptable 
20 canrfer. 

in a stni fiirlher aspect, the invention relates to a phannaceutical composition com- 
prising, as an active Ingredient, a compound as defined above or a pham»eeuflcai 
acceptable salt thereof together with a phannaceutical acceptable carrier. 



Accordingly, the Ibnnulalion may further indude the transport molecules as de- 
scribed above. ' 



in a further aspect of the invention the present compounds may be administered In 
30 combination with further phannaoologlcally active substances, e. g. an anHdiabefic 
agent or other phannacoieglcaily acth« material. The- comWnaBon may be in the 
term of lci^^n-part aystems, wherein the combined active substances may be used 

Ibr simultaneous, sequential or separ^ admini^tion. 
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The above medlcemente are admlnlsteied Hi phanroceuHcally effeCBve amourtte, 
Lo. an administration lri>«lvlng a totals 

dlcament or phannaceuBcal composWon or meBiod that Is sufflciant to $how a 
meanlngfiil patient benefit 

5 

Examples 
Eiiample 1 

10 rftmHRflfion bit^\r? 

Transfected COS-J cells were Hansfenwl to culture plates one day alter transfecaon 
at a densHy of 1 X 10» oeUs per well aiming atS -8 % Wftdlng of the radl^^ 
gand. TMwo days alter transfecHon competiflon binding experiments were pertomned 

IS fijf 3 houis at 4EC using 25 pM of ^l-ghrelin (Amereham, Utile Chalfont, UK). 
Binding assays ware pertbmied in 0.5 ml of a 50 mM Hepes buffer, pH 
7.4. supplemented with 1 mM CaCla. 5 mM MgClj, and 0.1 % (wtfv) bovine serum 
albumin. 40 :g/mi bacitracin. Non.speciHc binding was detennined as the binding in 
the presenoeof 1 :Mof unlabeiedgi^ielin. Ceilswe»washedl«teeina5mlaf fce- 

20 ooldbulierandas.1mlofiysi8bulfer(8IWlUrea.2%NP40ln3Maoeticacld)wa9 
added and the bound radloaclMly was counted. Detemiinations were made in dupll- 
<aie..lnHial experiments showed that steady state binding was reached with the ra- 
dloadive ligand under these oondRlons. 

25 Exampte2 

One simpte measure of the ablHly of a ghrelin fiko compound to activate the ghrelin 
30 receptor is to measure its ECSO, Le. the dose at which the compound Is aWe to aoH- 
vates the elgnailing of the receptor to half of the maximal effted of the compound. 
The ghrelin receptor can eWher be expressed endogenously on primary cells cul- 
tures. Ibr exampte pituitary ceils, or heterologously expressed on ceHs transfected 
with the ghrelin receptor. Whole cell assays or assays using membranes prepared 
39 fonn either of these cell types can be used depending on the type of assay. • 
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As the ghreGn receptor Is generally belteved to be prfmarRy coupled to the Gq slg- 
naUlng pathway, any suitable assay which monitor activity in the Gq/G1 1 efgnalDng 
pathway can be used* for example: 

1) an assay measuring the acth/atlon of Qq / Gil pertormed for exsmnple by meEas- 
urement of GTPgS blndfng combined with, e.g.. anti-Gor-q or *1 1 antibody pre- 
dpttation in order to Increase the signal u> nulbu latio. Thie assay may also de* 
tect coupling to other G-protelns than Gq/1 1. 

2) An assay which measure flte activity olf phophoDpeee C (PLC) one of the first 
down^strsam effecfor molecules in the pathway, for eKsmpIe by measurir^ the 
accumulation of Inositol phosphate which Is one of the products of PLC. 

15 3} Mofe down atnsam In the signalling cascade is the mobilLzatlon of caldum ftom 
the biiracenular ^res 

4) Further more down stream signalling motecute such as the activity of diftenent 
kinds of MAP kinases (p38, jun, ect), NF-k-B transfocatibn and ORE driven 
20 gene transcription may also be measured. 

6) AHemath/eV binding cf fluorescerrUy tagged amesUn to the acHvaled ghrelln re- 
ceptor may also be us^. 

25 Example 3 

Synthetic oroductloaof Qhrelin^fflce comcound 

Amino acid derfvaflves and synthesis reageniSp were obtained from commercial 
30 sources. Peptide chain extension was performed by mainly using Applied Biosystem 
433A synthesizer produced by Perlcin Elmer, and a protected peptide derivative- 
resin was constructed by the Boc or Fmoc method. The protected peptide resin ob- 
tained by the Boc method was deproteoted with anhydrous hydrogen fluoride (HP) in 
the presence of p-cresol ihen^y releasing the pepfide, which was ttien purified. The • 
35 protected peptide resin obtained by the Fmoc method was deproteoted with trifluo* 
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foaoefic add (JFA) or dilute TPA contafning various scavengers, and the released 
peptide was purified. Purfficatfon W3S performed in reversed phase HPLC on a C4 
or CIS column. The purity of the purified produot was conffrmed by reverse phase 
HPLC, and its structure was confirmed by amino add composition analysis and 
S mass spectrometry. 

The peptide of the present Invention is produced by a converttionai peptide synthe- 
tite HieUiod, dpedfically, eynlhedid of acylated or attcyleted peptides Co OKomplHied 
below. Further, human-derived ghnalin (which may be abbrev^fed hereinafter to 

10 hGhreiin) or rat-d^ed ghreUn (uMch m^y be sibbroviated hereinafier to rGhnelin) 
was reacted vitfth tiyRsIn or chymotrypsln or both ttie eroymes successively to give 
the foflovrtng ghrelin fragments: 19. Ohralin (16-28). 20. hGhreHn <1-15), 21. rChrelln 
(1-15), 23. hGhreJin (1-11). 24. rGhroHn (1-11). 26. Ghrefln (1-10), 26. Ghrelin (1-8), 
27. Ghrelin (1-8). and 30. Ghrelin (1*4). Then, these fragments were Isoiated by 

15 analytical l-iPLC and measured for theEr adh^ity. 41. [N-Acetyi|-Ghreiin (1-10) was 
prepared in a usual manner by treating Ghrelin (1-10) witfi fsl-doetyteuccbilmlde. 
Human and rat ghrelin may also be made by use of a natural materiai. 

Abbreviations 

20 

HMP resin; 4-hydrDxymethyH>heno)q^ethyi resin 

Fmoc amide resin; 4^2", 4'«<limetho9^henyi-Fmocs»ninomethyl> phencn^acet- 
amido-ethyf resbi 

PAM resin; phenylacetoamldomethyl resin 
• 25 HBTU; 2-(IH-benzotrfazole-1-yI)-1 ,1,3,3-tetramethyluronlum hexsffluorophosphate 

TBTU: 2-<1 H-benzotriazoie-1-yi)-1 . 1 ,3,34etrBmethyiuronlum tatrafluoruborate 

i-IOBt; l-iiydroxytienzotriazole 

IDCC: dicydoh^cylcartiodiimide 

DIPCI; diisopropylcarbodilmkte 
30 TFA; trIfluoroaceSc acid 

DIPEA; dllsopropylethylamine . 

TIPS; trtlsopropyisiiane 

Fmoc; fiuoiwylmetho}yi;arbonyi 

Boo; t-butyloxycarbonyi 
35 Trt;trifyl 
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Bu; t-butyl 

Pmc: 2A5,7,8-pentamethylchroinan-ft«uHbny! 

Prl; propionyl 
PhPrt; phenyipropionyl 
6 Bzi; benzyl 

Bom; benzyloxyiTiBihyl 

Tos; toluenesutfonyl 

Cl-Z; ^-chiofo-bercytoxycartwiyl 

Pis: a-phenyltec^ropyl 
10 Mtt:4-methy«rttyi 

DMF; NrN-dlnfiethylformamide 

NMP; fsr-nie»iylpyrrol!done 

DMAP, 4Kllmelhylarn!nopyrlcline 

HOSu; N4iydro>v^uccinllfnlde 

19 Adod;2-am^ododecanoicadcl 
Alb; 2Hamlnol80buiyncacld 
Ape; 5-aminopentancMc acM 
Cha; cycJohexytelanine 

Dap; 2, 3-dlamInoproplonic add 

20 Nal; naphtylaianine 
NIe; norieudno 

Protedfng an^o adds used in synthesis 

25 Fmoc method: 

BO(>Qly, Fmo^^Gly. Fmoo.Ser<Bu). FmooSer ffrt), FmooGlu (OBu). Fmoo+fls 
(Boc). Fmo<^G!n (Trt). Fmoo-Ai^ (Pmc). Fmo<M.ys (Boc). Fmoo-Pro. FmocLeu, 
FmocAla. Fmoc-VaU FmocPhe. Fmoo-Phe. Fmoc^er (n^H17). Fmoo^er^ 
SO C8H17), FmooCys (n-C8H17). Fmoo-Asp (OPIs). Fmoo^r (Bzl). FaiQC-Cys (Trt). 
Fmoc^Dap (Odanoyl). Fmoo-2.Nal. Fmoo.a.Nal. Fmoc^le. F 

Mb-OH, Fmoi^Asp (0-C7H18) 
Boc method: 



• Bo«><3!y. Booker (Bzi). Booker (Ac). Booker (Prt). BooGlu (OBd). Boo-Hls (Bom). 
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Bo^Gln. Boc-Arg (Tos). Boo4-ys (O-Z). Boo-Pro. Bo«M^ SooAla. Boo-Vat. Boo- 
Phe. Bo«>Cys (^C8H17). Boc^ Booker (n^HIT) 



5 



Unite used 

(a) Analyfical HPLC sydtem 



Unit Shimadzu LC-10A System 

Column: YMC PROTEIN-RP (4.6 mm pM xlSO mm) 

10 column temperahne: 40 DE6C „-oi«rfB.«v. 
• ElueritAnnearflmdteritofftomO«o50%a<»tonIWefor20mlnu^ 

foacetic add 
Row rate 1 mUmln. 
Detection: UV (210 nm) 
1 5 InjecHon vohime: 10 to 100 mu I 

Preparative HPLC ayrtem 

Unit Waters 600 Mulfisolvent Delivery System 
20 Columns; 

YMC-Pack<)DS-A (5 mu m. 20 mmx250 mm) 
YMC-Pack-PROTEIN-RP (5 mu m. 04, 10 mmx2S0 mm) 
YMC-Pack PROTEINS (5 mu m, C4, 20 miTtx250 mm) 
25 YMC PROTEIN-RP (4.6 mm phi x150 mm) 

Huerifc AsuitaWeHrieaf gradleritoraoetenlW^ %wnuoroacehc 

add 

Flowmte: lOmUmln. (forthooolumnof an Inner diameter of 20 mm). 3 mUmln. (for 
thecohimnof aninnerdlameterof lOmm). 1 mUmln. (for lha column of an-lnner 
80 diameter of 4.6 mm) Detection: 21 Onm, 260 nm 

Injection: 10 to 2000 mu I (2000 mu I or more was Injected via a pump) 



35 



(c) Mass qiectrometw 
Unit Rnlgan MATTSQ700 
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Ion sourm: ESI 
Detection (on mode: Positive 
Spray voftage: 4,5 W 
Capillary temperature: 250'DEG C 
5 Mobile phase; A mixtura of 02% acetio add and methanol (1:1) 
Flow rate: 02 mUmln. 
Scan range: mfz 300 to 1 ,500 

(d) Analysis of amino actd sequence 

•10 

Unit: Applied Btoq^stem 477A. 402 model sequencer manuTactured by Paridn Bmer 

(e) Analysis of amino acid composition 

1 5 Unit: L-8600 model anrino acid analyzer manufectured HNachi«Co., Lid. 

Sample: Unless otheradse specified, the sample hydrolyzed vimh 6 M HCt at 
1 10 OEG Cfor 24 hours m a sealed tuba. 

20 Example of syntheeie of a derivative having acyl serine (Fmoc method, car^ 
bojcyMerminal amide derhrafives) 

hGhnelin: 6SS(C<>C7H15)F^SPEHQRVCX)RICESKKPPAKLQPR 

2S 

Fmoc*Arg(Pmc)-HMP-resin (403 mg, 0.25 mmol. ABI Co., Ltd) was treated with 20% 
piperazlne for 20 minutes and siAjected repaatBdiy to IntroducHon of Pmoo-amino 
add by HBTU/HOBt and ellmlnaiion of Pmoo by piperazhe sequentially to construct 
Fmoo-Ser(Bu)-Ser(Trt)-Phe-Leu-Ser(tBu)-Pro-Glu(OBu>4-lls(Boc)-Gin(Trt)- 

30 Afg(Pmc).Val-^ln{Trt>«Inrrrt)-Arg(Pmc).Ly8(Boc)-Qlu(OBu>-Ser{^ 

Ly8(BooVPit>*PronAld-Lys(Boc >tjeu-^ln(Trt)-PronArg(Pmc}-resIn. After Boc-Gly was 
finally Introduced by DCC/HOBt. the resuHing protected p^Ude resin (1.3 g) was 
treated with 1 % TFA-5 % TlPS-methjdene chloride solution (16 mL) for 30 minutes. 
The peptide resfn was flitrated, washed several times wtth methylene chloride (30 

35 mL)p and washed with S % plEA (lOmL) and then with mettvlene chloride ^0 mL). 
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The resulting de-Trt peptide rosin (about 1.3 g) vi»a8 swollen vrtth NMP (10 ml^. and 
ootanoic add (144.2 mg. 1.0 nunbO and DIPCI (126.2 mg. 1.0 mmol) were added 
theieto in the presence of DMAP (61 .1 mg. 0.5 mmol) and allowed to react for 8 
houis. Ttie restn was recovered by UltraHon and washed with NMP and then with 

5 methylene chloride, followed by drying under vacuum to give about 1 .2 g protecled 
peptide resin wherein the side chain of 3rd serine was odanoylated. To this product 
was added a de^jrotectlng reagent (10 mL) consisting of 80 % TFArS % phenol-2% 
TIP8-5 % H20. and the mlxlure was sUrred at mom temperature tor 2 houra. The 
resin was removed by filtration, and the filtratB was concentrated followed by adding 

10 ether to the resulting residues to forni precipitates. The precipitates were recovered 
by filtration and dried to give about 550 mg erode peptide. 200 mg of this product 
was dissolved In 10 mL water and appUed tDYM(>PacK PROTEIKHV (C4. 20 
mmx250 mm) and eUited with a linear gradient (flow rate: 10 miJmin.) for 80 niln- 
utee offlom 0 to S4 % acetonltiile In 0.^% trtlluoreacetic add. The desired riacBons 

15 were coiected and lyophaized to give abeul120mg of the desired product 

Example of synthesis of a derivative havino acyl serine (Fmoo method, car- 
boxyl4ennInal amide oompoundsi) 

' 20 Qhrelln (V0)4«1H2: 6SS{C0^7H1§)Fl^PeH-NH2 

Fmoc-amlde-resln (403 mg. 0.25 mmol. ABI Co..Ltd) was treated with 20% plpera- 
zine for 20 minutes and subjected repeatedly to Introdudion of FnKX«mlno add by 
HBTU/HOBt and eTimlnaflon of Fmoc by plperazine sequenfiaUy to constfud Fmoo- 
25 ser(Bu)-Sef<Trt)-Phe4.eu-Ser(Bu)-Pro^lu(OBu)-Hl8(Boe)-resln. After Boo-Gly 

flnafly Introduced by DCCyHOBt. the resulting protected peptide resin (about 550 
mg) was treated with 1 % TFA^ % TlPS-methylene diloride solution {10 mL) for 30 
minutes. The peptide resin was recovered by filtration, w^ashed several times with 
methylene chloride (30 mL). and washed with 5 % DIEA (10 mL) and Ihen with 

30 methylene chloride (30 mL). The resulting de-Ttt peptide resin (about 760 mg) was 
swollen with NMP (10 mL). and odanofc add (144J2 mg, 1 .0 mmoQ and DIPCI . 
(12eJ! mg. 1 mmol) were added thereto in the presenoft of DMAP (6i;i mg. 0.6 
mmol) and allowed to react for 4 houre. The reeln vras recovered by filtration end- 
washed with NMP and then with methylene chloride, follovwed by drying under vao- 

35 uum to give about 800 mg protected peptide resin wherein the side chain of 3rd 
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serine was octanoyiated. TFA(10 mL) was added to this produrt and sttiwd at room 
tetnpemtiii« tor 30 minutes. "Ow (esin was removed by fflliatton. and lite filtrate was 
concentrated foHowed by adding ether to the resulting residues to forni precipitates. 
The precipitates were recovered byfiltraBon and dried to give about 250 mg crude 
. peptide. About 200 mg of this product was dissolved in 10 mL of 30 % aqueous 
acetic acid and applied to YMC-Pac* PROTEIN-RP (C4. 20 mnix250 mm) and 
eluted with a linear gradient (flow rate: l0mUimin.)fbr60mlnutesof1tom0to54% 
aeetoniane m 0.1% tiinuoioa«Uc add. Hw desired finecUon* were conected end 
tyophHIaed to give about ISO mg of the d^Mredprodw^ 

Example of syntheele of a derivative having acyl serine (Boc method) 
lSer3(Proplonyl)l-rGhrelIn (1-28): 

GSS(CQ-CH2CH3)FLSPEHCIKAQQRKESKKPPAKLQPR 

Protected rat ghrelln lesln (4-28) was constructed from Boc-Arg G"as)-Pam resin 
(0.75 g,' 0.5 mmol) by Boc chemistry, and Boo-Ser (CO-CH2CH3)-OH. Booker 
(BzO-OH and Boo<3ty-OH ware condensed with a half (1-4 g) of the realn. The re- 
sulting resin. 1 .5 g. was treated with a mbdure of HF and p-cresol (8.5 mL : 1 .5 mL) 
20 at 0 DEG C fbr'l houf. and the HF was evaporated. Ether was added to the resi- 
dues, whereby 671 mg cwde peptide was obtained. This sample was dissolved in 
50% acetic add (AcOH) and applied to a preparative column YMC-Pack-ODS-A (S 
mu m. 20 mmx250 mm) and eluted at a rate of 10 mumin. by a bradieot of from 0 to 
95 % acetonltrlle concentration in 0.1% TFA sohillon Ibr 75 minutes. Those fracHons 
25 c»ntalnlng the desired product were lyophiBzed to give 135JmgonjdepeptIdo. A 
part (0.5 mg) of this product v«s appOed to YMCWVr302 column (C18. 4.6 mmxl 50 
mm) and eluted at a flow rate of 1 mUmin. by a gradient of from 1 5 to 19% concen- 
tration acetonitrile. This purification procedure was repeated and the deared frac- 
tions wwe combined to give 0.41 n^ of the desired product 



15 



30 



Other compounds aceoidli^ to ttie irroentlon may be produced likewise. 



.ExBmple4 ' 
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A randomised, single centra, fourijerlod orossKiver trial to investigate the absolute 
bioavaiteibiiny of iv^rrtnlstBred GhreHn and sc administered QtireHn at three dTfTer- 
ent single doses in healttv su^ects- 

S OttfectWes: 

Primary: To InvesHgate the absohite WoavdllalMiity of three dWisraht doses of Ghrelln 
admmtetered as ^gle Iv and sc doses. ' 

Se&inttory: 1) To investigate the dose linearity (dose proportionality) of the ascend- 
10 ing doses. 2) To Investigate and compare the phannacodynamic profiles Ijetween 
the treatments. 3) To assess the safety and local tolerabioty. 

Trial Design: 

A randomised, single centre, unbalanced Wock design. Itoupperibd cross-over trial to 
15 investigate the absolute WoavallalHllty between Iv administered Ghrefin and sc ad- 
ministeied Ghrelln at three different single doses in healthy subjects. Three doses 
win be used for each way of administration: low, medium and h^jh. To reduce the 
number of dqslngs to each individual and Iwnce reduce the length of the trial each 
aul^ect wll only receive.ftour doses of the total of six doses, le. t»» dose levelB ad- 

20 ministered as iv and sd respecBvely. The unbalanoed block design Will ensure that 
aU three-dose levels will be covered in this way although no4 aU subjects wni lecelv© 
an dose levels. A sufficient washout period v«n be placed Ijetween ttie Individual 
dosing periods. 

26 Endpolnts; 

Pharmaeoklnelios of Ghralin: 

AUCiK AUC.Cffiw. tni«. t», CW, \fe/r. a, Vs. . MFIT 

Pharmacodynamics: 
30 GH:AUC.Cmaxandtmax 

Cardiac output, ass^sment of hunger, food/energy Intake, d^ree of pleasure re- 
lated to>1bod intalce, body mass, energy escpendlture, Di^XA. 

Safety: 
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Safety and local tolerablKy wBl be assessed thioughoutlhe study by dinical evalua- 
tiond (physical examinaHon and vital signs), electrocardiography and taboratoiy testa 
QiemaiologyandciMcalchanlstiy). . 

S Trial popuiatldn and'power oaleulation: 

Healthy male subjects, aged IMS years with a body mass Index (QMI) of 19-26 
kg/m' (both inclusive). 

The pdmaiy ot^ectlwB of this study Is to InvesHgate the absolute bteavallablllty of 
10 ghrelln administered as iv and sc. An unbalanced block design win be applied to 
reduce the trial period fime and reduce the number of doslngs per subject. The 
number of subjects needed to pertbrm a statistical analysis of absolute btoavaHabO- 
•rty per dose levels as well as an analysis of dose Oneailly between doses wni be 

calculated based on odstlng Dterature data. 



Trial products: 

GheOn for Iv and so admlnistratioa 
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SBQUEKCB IilSTXXlG 

5 <110> Castrotech »pS 

<X20> Use of a secretagotfua 

10 

<130> P 800 DKOO 

15 

. <160> 3 

20 

^170> PatentXxL verslaa 3-1 

25 <210> 1 

<ail> 28 

<212> PRT 

3D 

<213> Homo aapiena 
35 <220> 



-tf221> MODJRBS 
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<722> (3).. (3) 

<223> tolao aci* in Dosltien 3 Ifl inodl£i«a with a fatty aoid 

5 

<400> Jl 



10 



Qly Ser fier She Leu S« Pro Glu Hia Qln Arg Vel Gin Gin Arg Lye 
R 10 15 



OlU Sar I»yfl Lys ^™ Gin Pro Arg 

20 2^ 



15 



20 



<210> 2 
<211> 27 
<212> PRT 
<213> Hcmo sapiens 

25 

<220> 

<221> KQD.JtBd 

30 

<222> (3)..<3) 

<223> Awiao acid in position 3 is no6itied with a fatty acid 

35 

<40D> 2 

Gly ser Ser ?ho L«u Ser Pro Glu His Gin Arg Val Glxi Arg LSfS Glu 
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Ser Lya iv» Pro Pro 2aa l.ye Leu Gin Pro teg 
•5 20 . 25 

<210> 3 
10 <211> 28 
<212> PRT 

<213> RatbuB ratcus 

15 

<220> 

20 <221> KODJRES 
<222> (3). .(3) 

<223> Amino acid in position 3 id ttofiified witl% a £«ty acid 

25 



<400> 3 

30 Gly Ser Sar Phe tan Ser Pro Olu His Gin Iiya Ala Oln Gin Arg Lya 
15 10 " 



Glu ser t^ye Pro Pro Ala l*ys Leu Gin Pro Arg 
35-20 25 
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Claims: 

1 . Use of a secretogogue compound for the preparation of a medicament for ttie 
prophylaxis or treatment of cancer cach^oa In an Individual in need of such 
6 treatment 

2- The use according to dabn 1 . wherein the secrBtagogue te ghrelin or a pharma- 
oauUcally acceplable sail llieieof. 

10 3. The use according to clam 1 or 2, wherein the secretagogue is a ghielln-like 
compound or a phamiaMUtically acceptable salt thereof 

vmerein the ghrelin-like compound comprises a stnicture defined by formula i 
15 2<-(X^)m-(?^-(XVz^ wherein 

Is an optionally present protecting group 

each is independently selected ftom an amino add, wherein said anrino add 
20 Is selected flom natuiaRy occurring and synthetic amino adds, 

is any amino add select from naturally occurring and synthetic occurring 
amino acids, said amino add being modified with a bulky hydrophobic group, 
preferably an acyl group, or a fatty add, 

25 ' 

each Is Independently selected from an amino add, wherein said amino add 
la selected from naturaOy occurring and synthetic amino adds, 

wherein one or moreof and optionally may be modified by a bulky hydro- 
30 phobic group, preferably an acyl group, or a fatly add, 



^ Is an opnonaity present protecflng group, 
cn Is an integer in the range of from 1-10 
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n Is 0 Of an Integer In the range of from 1-35. 

4. Use aocsording to any of the preceding claims, wherein m is an integer in the 
fange of from 1-9. such as of from 1-8. such as of from 1-7. such as of from 1-6. 
5 such as of from 1-6. such as of from 1-4. such as of from 1-3. such as of from 1- 

2, such as 2. 

8. Use aoooidino to any of the preoedlno claims, whoroln is eeleoted from the 
• group of modified Ser. modified Cys and modified Lya. such as wherein X' is 
10 modifi«l Ser. 

6. use according to any of the ijreceding claims, wherein the ghPellnJlko com- 
pound Is seleotadltom a compound of 

IS fbimulallZ'-Gly-<X^)pH-(X')-(?tV2'. 

formula III Z' - Gly- Ser - (X'^ - (XV Z^ and 

fbmujia IV - Gly - (X*) - (X»)«- ^, 



20 



30 



7. Use aoooreflng to ctenm 4. wherein the ghreBn-Uke compound is having fonnula 
III. 



8. Use accoidJng to any of the preceding claims. Wherein pc^comprtses a 
25 quencesdeolBd from one or more of flie sequences shown betaw. 



Phe Leu Ser Pro Glu His Gin 
Phe Leu Ser Pro Glu His 
Phe Leu Ser Pro Glu . 



Phe Leu Ser Pro 

Phe Leu Ser 
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Phe Leu 
Phe 



5 . • 

9. Use according to any of the preceding claims, wherein n Is an integer in the 
range ot from 1-25. such as of ftom 1-24, such as Tiuim 1-1S. such as of from 1- 
10. such as of from 10-26. such as of ft«n 10-24. such as of fiom 15^5. such 

10 asoffrom 15>24, 

10. Use according to any of the preceding claims, wherein (X*)™ Is selected from one 
or more of ttie sequences shown below. 

15 Phe Leu ser Pro Glu His Gin Aig Vai cm Gin Aig Lys Glu Ser Lys Lys Pro Pro 

Ala Lys LSU Gin Pro Aug 

Phe Leu Ser Pro Glu His cm Arg Val Gin Gin Arg Lys Glu Ser Lys Lys Pro Pro 
Ala Lys Leu Gin Pro 

20. 

Phe Leu Ser Pro Glu His Gin Aig Val Gin Gin Aig Lys Glu Ser Lys Lys Pro Pro 
Ala L^ Ijbu Gin 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Affl Lys Glu Ser Lys Lys Pro Pro 
25 Ala Lys Leu 

Ph^ Leu Ser Prt> Glu His Gin Arg Val Gin Gin Aig Lys GhJ Ser Lys Lys Pro Pro 
Ala Lys ' 

30 Phe Leu Ser Pro Ghi His Gin Arg Val Gin Gin Arfl Lys Glu Ser Lys Lys Pro Pro 

Ala 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Arg Lys Ghj Ser Lys Lys Pro Pro 
35 Phe Lfeu Ser Pre Glu His Gin AiB Val Gin Gin Arg Lys Glu Ser Lys Lys Pro 
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PheLeuSerProQIuHisGlnArgValGIn Gin ArgLysGluSerLysLys 
Pha Leu Ser Pfo Glu His Gin Arg Val Gtn Gin Arg Lya Gtu 8er Lys 

5 

Phd Uu Ser Pro Giu His Gin Arg Val Gin Gin Arg Lys Glu Ser 
Phe Leu Ser Pro Glu His Gin Arg Val Gin Qbi At y Lys Olu 
10 Phe Leu Ser Pio Glu His Gin Arg Val Gin Gin Aig Lys 

Phe Leu Ser Pro Glu His Gin Arg Val Gin Gin Aig 
Phe Leu S^ Pro Glu His Gin Arg Val Gin. Gin 

15 

Phe Leu Ser Pro Glu His Gin Arg Val Gin 
Phe Leu Ser Pro Glu His Gin Aig Val 
20 Phe Leu Ser Pio Glu His Gin A19 

Phe Leu Ser Pro Glu His Gin 
Phe Leu Ser Pro Glu His 

26 

PheLeuSerProGlu 
Phe Leu Ser Pro 
30 Phe Leu Ser 

Phe Leu 
Phe 

' 35 
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1 1 . Use acooixllng to any preceding claims, wherein the acyl flrtup is selected 
from a C1-C35 acyl group, such a? a CI - C20 acyl group, such as a CI - C15 
acyl grcMip, such as a C6 ^ C1 5 acyl group, such as a CO - C1 2 acyl group. 
6 suchasaCS-CIZacyigroup. 

12- Use accortBng to any of the pieceding claims* wherein the acyl group is seleded 
from the group or or acyl group, ca acyl group. C9 acyl group, cio acyl group. 
C11 ao^ group, and C12 acyl group. 

10 

13. Use according to any of the preceding claims, wherein the ao^l group Is setected 
from the group of C8 acyl group, and CIO acyl group. 

14. Use according to any of the preoedhg claims, wherein the acyl group te selected 
15 from the group of C7 acyl group. C9 acyi group. arnJ C11 acyl group, such as 

flrom the group of C9ai^groi4i and C11 ac^ group. 

1 5. Use according to any of the preceding claims, wherein the medicament Is In a 
fbmiulatlon for subcutaneous admlnistratton. 

20 

16. Use acoOTdlng to cteum 15. wherein Uie fonnulaBon comprises ttie ghnaiin-lite 
compound or a pharmaceutlcaily acceptable salt thereot 

17. Use according to any of the preceding claims 14 or 15. wherein the fonnulatlon 
25 comprises the ghrelin^Iike compound or a salt thersof as a iyophlllaate and the fbr- 

mulafion further comprises a solvent, said (yophillsate and s^ solvent being Ir^ 
separate oompartements until adminlslrBfion. 

ia. Use according to any of the preceding cl^ms 12 or 13, wherein the formulation 
30 is a solufon of the ghrelln-like compound or a salt thereof. 

19. Use according to cdalm 17 or IB. wherein ttie soivertt Is saline. 

20. Use according to any of the preceding clelms, wherein the medicament is ad- 
35 ministered prior to or during a meal. 
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21 ; Use according to any of the preening dalms. wherein ttie mecflcament is ad- 
ministered in a conoentiation oqulvalmt to firom 10 ng to 10 mg gtirelfn per kg 
bodyweight 

S 

22. Use doooTdIng to dalm 21. wherein the medicament is administened In a con- 
centration equivalent to from 0.1 iig to 1 mg ghrelin per leg bodyweight. such as firom 
0.5 ^g to 0.S mg gftrel'm per kg bodyweight, such a& from 1.0 iiig to 0.1 mg ghrelin 
per kg bodyweight, such as from 1.0 |ig to 50 (tg ghrelin per 1^ bodyweight such as 

10 from 1.0 |jg to 10 |tg ghrelin per kg bodywe^ht. 

23. Use according to any of the preceding claims, wherein the medieammt Is ad- 
ministered as a bolus prior to or during a meal, said bolus comprising an amount of 
the ghrelfn-tike compound or a salt thereof equivalent to from 0.3 |ig to 600 mo 

15 ghrelin. 

24. Use according to claim 23, wherein the medicament is administered as a bolus 
prior to or during a meal, said bolus comprising an amount of the ghrelin-IIke com- 
pound or a salt thereof equi>^lent to from 2.0 fug to 200 mg ghrelin, such as from 5.0 

20 . to 100 mg ghrelin, sudi as ftom 10 |ig to 50 mg ghrelin, such as from 10 fig to 5 
mg ghrelin, such as from 10 fig to 1.0 mg ghrelin. 

25. Use according to any of the preceding claims, wher^n the medicament Is ad- 
ministered from one to three times daily, each administration being during a meal or 

25 at the most 45 minutes prior to a meal, such as at the most 30 minutes prior to a 
meal, such as at the most 25 minutes prior to a meal, such as at the most 20 mln^ 
utos prior to a meal, such » at the most 15 minutes prior to a meal, suc^ as at the 
most 10 mlruftes prior to^ meal, such aas at the most 5 minutes prior to a meal. 

30 26. Use according to dalm 25. wherein the medicament is administered three times 
dally, 

27. Use according to any of the preceding claims, whmin the cancer cachexia Is 
caused by a cataboUc disorder. 
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28. Use according to any of the preceding dalms, wherein the cancer cachexia ts 
caused by an anorectic dteorder. 

29. Use according to any of the preceding claims, where the individual Is sufTertng 
5 fronn a cancer selected from lui^cancer, pancreatic cancer, liver cancer, and Gl 

tract cancers. 

30. Use of a secretagogue cofnpuuiiO as defined In any of clalme 29 artd a ehemo*- • 
therapy medicament for the preparation of a medicament for the prophylaxis or 

10 treatment of cancer and cancer cachexia in an individual tai need of such trratment 

31. A method for preventing or treating cancer cach^a, comprising administering to 
an fridividual in need thereof an eNiective amount of a secretagqjue as defined m 
anyof daima 1-29. 

16 

32. A method for preventing or treating cancer, comprising administering to an indi- 
vidual in need thereof an effectlvd amount of a secretagogue as defined in any of 
claims 1-28 and of an anii-neoplastic treatment 

20 33. Ttie method according to daim 32, wherein the antineopteistio treatment is ra- 
diotherapy. 

34. The method according to claim 32, wherein the antineoplastic treatment is che- 
motherapy. 

25 

35. A method for mortitorlr^ Hie effect of a treatment of an Individual with a secrefa- - 
gogue as defined in any of claims 1-29. comprising measuring the blood level in said 
individual of IGF-1 . IGFBP-3, and/or ALS. 

30 36. A method for pravenfir^ or treating cachera'a. comprising administ^ng to an 
individual in need thereof an effective emount of a secretagogue and an effective 
amount of a NSAID medicament. 

37. The method eccording to daim 38, wherein the secretagogue is as defined In • 
35 any of claims 1-29< 
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